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CAMEL CAVALRY. 
THE accouterments of the various belligerents now wag- 


ing war in Egypt are of a curiously mixed character. The | 


British have their squadrons of fine horses and revolving 

uns; the Arabs their ancient spears, with which they do 
earful slaughter. 

The Egyptian army is provided with a corps of camels on 
which armed men ride. A march of fifty miles a day is 
easily accomplished with these animals. Our engraving, 
which is from the JWustrated London News, shows the equip- 
ment of this curious branch of military service. 


By D. Y. Curr. 


REMARKABLE incidences of parallelism in thoughts are 
constantly occurring in everyday life, and in the wider field 
of human history, where whole races *‘ think alike,” and 
often it is the civilized werld. Is it not a wonder a man 
is never born who thinks totally different, not only in style, 
but in logical sequence, to bis fellow man ? Nor is this 
nonsense, for I believe it is J. S. Mill who has said it is 
conceivable that there may be a species in the solar system 
with whom two and two make five. 

It is worthy of notice, if we will think on the matter, 
how every thought we think is mentally expressed in our 
vernacular. Unpremeditated sentences spring out of our 
minds without an effort, but they must have been arranged 
internally before directing the vocal muscles. Is a thought 
spoken before it is considered, however swiftly? 

{ am inclined to think there is a continuous train of 
thoughts in our minds, of which we are not aware, either 
of its existence or its laws—a necessary result, so to speak, 
of the brain or nervous ‘* molecular motion” or *‘ vibration,” 
and it is only when we require ** to language” it that it is 
brought into activity. Surely mental activity must be con- 
stant, as we see with dreams; perhaps we are only aware of 
dreams in the interval between awaking and sleep. 

I have heard of missionaries who became so used to the 
barbarous tongue in which they taught that they came to 
“think in it.” Is there latent thought ? This latent 
thought would naturally be hereditary in a family, a race, a 
nation, or even the human species, and would do away with 
any astonishment that no logical *‘ confused” man is born, 
The brain, being part of the body, cannot be exempt from 
the same causes that rule the body—evolution, correlation, 
etc. Of course this latent thought is a very dim, vague sort 
of a thing to define. 

It would seem only certain that a constant relation, or 
proportion, is generally a law of thought. For instance, 
two persons look at a color, and call it red.” How are we 
to prove that they both see identically the same effect ? Each 
always sees ove constant result, and he has learned to call it 
**red,” and so with the other person, although it may reall 
be greea to one and blue to the other, in their relative indi- 
vidual judgment. This of course is no detriment to our 
thinking, but it shows there may be wide differences un- 
known to us. Perhaps every one of us has a different pic- 
ture of aman; we bave only learned things ene to our- 
selves. We pity the poor frog who, with a partially brain- 
jess skull, answers with a meaningless cruak the stroke on 
his extremities; but are we much better—i. ¢., any different 
—in principle? It is but a more complex affair. We get a 
kick, and our anger is roused, all our nervous system is dis- 
turbed, and the tongue utters harsh sounds, like the frog 
croaked. Then there is the restraintive power of the human 
mind ; but animals have that too. 

In this latent thought lies the nature that maketh all the 
world akin; how alike is every buman emotion! Is there 
any difference in the love language of a savage and an 
Englishman? 

here are certainly traits of (latent ?) thought ina nation’s 
literature. How dull we find Oriental history, until it has 
time after time got thoroughly imtued with a European way 
of telling its story. Strange it is, too, what the effect of 
style is on writers; extracts from dry books seem to keep 
dry; writers on Oriental history (¢. g., China) seem unable 
to throw off its tone. We have literal translations of 
Chinesc stories; what “‘stuff” they seem to the English 
mind! And yet often they approach very near. Colenso 
gives a Gala religious rhapsody; it is as good as a Psalm 
(which are, by the bye, the product of a very different stage 
of civilization to the present). 

We cannot help being struck by the art productions of the 
Aryan, Semitic, or Hamitic division of the human race, 
The difference is most striking. One would venture to 
suggest that the sculptural remains of ancient nations 
might be taken as decisive testimony as to their respective 


races. 
The stiff, hard drawing of the old Egyptian, Assyrian, | 


etc., can never be confounded with the more exact con- 
formity to the natural shapes of the Europeans, and most 
decidedly stamps this relative “latent power” of the 
respective races. And here it is not entirely “‘ surroundings” 
that have formed their ideas of beauty—a principle one of 
your correspondents argued for ina former number. This 
might explain the very peculiar drawings of the Chinese or 
Japanese, but cannot be applied to the ancient world, unless 
we unfoundedly suppose that their forms—contours of iimbs 
—were as harsh as designed, which is absurd, and would 
not have escaped the notice of the early European historian. 
The bideous sculptures of IndQ gods can hardly be the work 
of an Aryan race. Nor is it an accidental turn of thought, 
like the nepotism of Travancore, Cochin, etc. 

The buman mind cannot conceive anything, as Mr. 
Cook, of Boston, has shown, and the “‘ why ?” of that ques- 
tion is only to be answere:l on the hereditary principle, our 
ancestors not being able even to guess the confines of space 
and time; yet still there are moments when we fancy we 
have an idea—but the world is in our brain.—Jour. of Sei- 
ence. 


TOBOGGANING. 


TOBOGGANING, says a Montreal correspondent of the New 
York Sun, is studied like a science. Originally, any hill 
with a straight road and a good slant would do for the sport; 
next, the tobogganers began to build big mounds of snow 
on top of the hills. upon which to give their boards a strong 
and swift start. But all that is too old fashioned for 1884. 
The rich snowshoe clubs pow go into tobogganing regard- 
less of expense. Having selected a good hiilside, with a 
straight roadway a quarter of a mile long, they build long, 
seaffolde 


at the top of the bill, fifty feet to seventy | 
feet from the ground at the upper end of the incline, and | 


| surface is then divided into three, four, or five slides b 

ridges of snow, and these ridges are continued down the hill- 
side. But snow is not good enough for the modern tobog- 
ganer to slide upon. It is only used for these ridges, which 
| serve to keep the toboggans apart, and to prevent them from 

running into one another. The slides themselves are now 

coated with ice, made by pouring or sprinkling water 
| between the ridges, The snow on the hillside is also wet 
and frozen, so that the whole quarter of a mile of hillside is 
u sheet of ice. 

A high ridge of snow separates the slides from the path 
up the hill, and along this path the men drag their queer 
sleds, while the women gladly follow, all asserting that each 
time they climb the hill and the flight of easy steps up the 
scaffold they feel fresher and more eager for the sport than 
on the previous journey. Once ov top of the scaffold, the 
tobogganer puts bis toboggan down upon the flat platform, 
with its curved front end just over the edge. The girl who 
is to make the journey either puts her feet or ber knees 
lunder the dashboard, according to how many are going 
| down and how much room there is, The next passenger, if 
a girl, sits tailor fashion behind the first one; or, if a man, 
puts his legs on either side of the forward girl. If the riders 
are well acquainted and are enthusiastic tobogyaners, the 
| girl won’t mind her companion putting his feet in her lap. 

t is the best and safest thing be can do, for a toboggan is 
thin and lies flat on the ice, and if a badly mana foot 
| should touch the ice ever so lightly, it would send the to- 
' boggan flying out of its course. hen all are ready, the 

passengers buving got firm holds upon the little side rails at 
| the edges of the slender board, the steerer throws himself 
| forward upon tbe toboggan, so that he rests on one haunch 
upon it, with one leg free to steer with. The force of his 
movement and weight of his body send the frail board flying 
over the edge of the scaffold and down the steep ice-clad 
planking. 
It is like falling from the roof of a four-story house. You 
feel yourself and the strip of birch veneer beneath vou 
| loosened from the earth and flying like a meteor toward the 
black crowd of spectators far below you at the foot of the 
hill. The very manner in which the toboggan grazes the 
slide makes it less reassuring than if it did not touch at all. 

There is a roar, a blast of intensely cold wind, a flash of the 

white walls of snow on either side, and then a comforting 

| bump and grating as the less steep ground istouched. After 
that the supple board bends beneath its load in obedience to 
| every undulation and slight hummock in its path. The 
quarter of a mile is made in thirty seconds. As the tobog- 
| gan begins to slow up, the greatest danger is at hand, A 
| man seizes its dashboard and at the same instant raises the 
| ladies from their places and shouts, ** Quick! quick! to the 
| right!” or “Jump to the left. You haven't a second!” for 
other toboggans are rushing toward you on the same slide or 
| are approaching on otber slides the route you must take to 
| the side of the road. 

Accidents are frequent, but not often serious. Toboggans 
run into one another, but if both are free no harm is done. 
| Frequently they lurch into the crowd that always gatbers at 
the foot of the bill, and one sled will upset half a dozen peo- 

le atatime. The worst mishap this yeur was to a young 
ady. She was in the care of a skillful steerer, but when the 
|toboggan struck a big dog that ran out to Bark at it, his 
| skill was useless. The toboggan shot into the air, and he 
| and the lady fell upon the ice and bowled along at thirty 
| miles an hour, The young man said that she had fallen 
| face downward, and be had tried to turn her on her back 
but could not, Part of her face was skinned, and she wili 
be most horribly searred for life. 

One snowshoer has got a steel toboggan, but it is no faster 
and not half so safe as the birch ones. It would be a terri- 
| ble engine of destruction in case it met with an accident. 
‘The best innovation is the hickory toboggan, that carries 

seven persons, which appeared on one of the slides just 
| before carnival week. It is faster than adream. Tobog- 
| gans were always made by the Indians until very recently 
|a factory was established here by white men. The Indian 

toboggans are even yet considered the best. They cost from 
| $3.50 to $6, and weigh less than ten pounds without the 
mattresses that many use. The toboggan was original] 

meant for the transportation of beavy burdens over soft 
snow. It will not sink into snow asa sled would. But if 

a Yankee boy should bring a Connecticut double-ripper up 

here and start down one of these artificial glaciers it would 
go with the swiftness of a falling star, and it would not stop 
at the foot of the slide, but would dart on through Montreal 
and out upon the St. Lawrence at the foot of the mountain 
hefore it would begin to slow up. 


PHOSPHORESCENT BRICKS. 


Arta recent meeting of the Academy of the Natural Sci- 
ences, Philadelphia, the first communication which enga- 


ged attention was one on a curious phosphorescent variety of | 


limestone from Utah. The miners had found that when 
struck with a pick this rock gave outa lurid red light, last- 
ing from half a second, when merely touched, toa much 
longer time, as the result of a blow. They had, therefore, 
named it the hellfire stone. On examination it proved to 
be an almost perfectly pure carbonate of lime, with but a 
slight percentage of impurities, It is a loose grained, 


white, crystallinc limestone, the grains of which are but | 
slightly coherent, giving the rock the appearance of a soft | 


sandstone. It crumbles easily between the fingers, forming 
a coarse sand. Phosphorescence is developed when the rock 
is either struck, scratched or beated. hen heated in a 
glass tube over a flame it glows with a deep red light,. which 
lasts for a minute or more after withdrawing the flame. Af- 
ter two or three heatings the phosphorescent property disap- 


rs. 
~- search through the collection of the Academy for lime- 
stones having similar properties resulted in finding specimens 
| from Kaghberry, in India, which glowed with a strong yel- 
low phosphorescence wheu heated, although no such effect 
| was seotiene’ by scratching or striking. It was of great 
interest to find that the Indian limestone alone of all in the 
collection had the precise external characters of that from 
Utah. This similarity is more than a coincidence. It con- 
firms Becquerel’s view that phosphorescence depends upon 
oe pm rather than chemical conditions. Professor Lewis 
ad been fortunate enough to observe the rare phenomenon 
of the phosphorescence of snow, having seen a snow covered 
Alpine mountain shining at night as though illuminated b 
moonlight. This beautiful appearance lasted for about half 
an hour only, and was confined to a single mountain. Here 
again the phosphorescence, although of quite a different 
character from either of those belonging to the limestones, 


with standing: room at the top for scores of tobogganers and | was purely physical, depending upon the assumption of a 


ladies. The inclined front of each of these scaffolds is 
Its ‘ scence of 


boarded down to the point at which it meets the earth. 


j certain erates condition by the snow. The pbospbore- 
Ifire rock is probably dependent upon ad b- 


ance of its loosely aggregated crystalline particles, whether 
such be producea by percussion, friction, heat, or decrepita- 
tion 


EARTHQUAKES AND BUILDINGS. 


A COMPLETE discussion of the effects which earthquakes 
produce upon buildings would form a treatise as useful as it 
would be interesting. Not only would it involve a discus- 
sion of the practical lessons to derived from the actual 
effects of earthquakes, but it would include deductions 
based on our present knowledge of the nature of earthquake 
motion. Such knowledge is obtained from the records of 
seismograpbs. 

In the following few notes I intentionally overlook this 
latter portion of the subject, and confine myself to a few of 
the more important practical conclusions respecting the 
effect of earthquakes on buildings, which may of value 
to those whose mission it is to erect buildings in earthquake 
countries, 

With regard to the situation of a building, it is sometimes 
observed that after an earthquake it is the portion of a town 
situated on low ground which has principally suffered, 
while adjoining portions on hills taay have practically with- 
stood the disturbance, In 1855 this was the rule governing 
the distribution of ruin in Tokio, The reverse, however, 
bas been the rule in Yokohama. Speaking generally on 
this point, it may be said that there is no universal rule— 
each small area in an earthquake region baving its special 
rule. Asa site for a building, theory seems to indicate that 
soft earth or marshy ground, which would absorb much of 
the momentum communicated to it, and therefore act as a 
buffer between a building and a shock approaching through 
other strata, would prove a safe foundation. This seems 
also to have been an old opinion, for we read that the temple 
of Diana was built on the ‘edge of a marsh to ward off the 
effects of earthquakes; but experience has repeatedly shown 
us, as in the case of Tokio and Manila, that swamp-like 
ground, as an earthquake palliative, has but little effect, On 
the other hand, bard, rocky strata, where the amplitude of 
motion is small, but the period quick as compared with the 
| motion in the inelastic material of the plains, has, as was 
| markedly illustrated in 1755 at Lisbon, and in 1692 at 
| Jamaica, proved the better foundation, Places to be avoided 
| are the edges of cliffs, scarps, and cuttings. For emergent 
waves, these are free surfaces, and from their faces materials 
are invariably shot off, much in the same way that the last 

car in an uncoupled train of carriages may be shot forward 
by an engine bumping at the opposite end. 

As foundations for a building there are two types. In 
one, which is the European method of building, the struc- 
ture is firmly attached to the ground by beds of concrete, 
brick, and stone. In the other, which is illustrated in the 
Japanese system of building, the structure rests loosely on 
the upper surface of stones er bowlders. As an indication 
of the relative value of these two forms of building, it may 
be mentioned that in Yokohama, in 1880, many of the Euro- 
pean buildings were more or less shattered, while in the 
Japanese portion of the town there was no evidence of dis- 
turbance. 

The houses, like the foundations, are also of two types. 
In the European house built to withstand earthquakes, of 


for which in America patents bave been granted, we have it 
building of brick and cement bound together with hoop 
iron and numerous tie rods. A building like this, which 
from time to time is jerked backward and forward by the 
moving earth, to which it is secured by the firmest of founda- 
tions, is expected to resist the suddenly applied and varying 
stresses to which it is exposed, by the strength of its parts. 
This type of structure may be compared to a steel box, and, 
if its construction involves any principle, we should call it 
that of strength opposing strength. Some of the buildings in 
Caraccas, which are low, slightly pyramidal, have flat roofs 

and which are bound along their faces with iron, belong to 
this order. These so-called earthquake-proof buildings, 
with the exception of their chimneys, have certainly satis- 
factorily withstood small earthquakes in Japan. As to how 
they would withstand a disturbance like that at Casamic- 
ciola is yet problematical. Unfortunately these structures 
are very expensive. 

The second type of building may be compared to a wicker 
basket, ‘This is certainly as difficult to shake asunder as 
the steel box type, and at the same time is not so expensive. 
The Japanese house belongs to this type. It is langely used 
on the west coast of South America; and in Manila, since 
the disaster of 1880, it bas rapidly been replacing the heavy 
stone form of structure. Briefly, it isa framc house with a 
light roof of shingle, felt, or iron. As put up in Japan, its 
stability chiefly appears to depend on the fact that it is not 
firmly attached to the earth on which it rests, and that its 
numerous joints admit of considerable yielding. The con- 
sequence is that, while the ground is rapidly moving back- 
| ward and forward, the main portions of the building, by 
| their inertia and the viscous yielding of their joints, remain 
comparatively at rest. 
| A house that my experience suggests as being aseismic, 
| and at the same time cheap, would be a low frame building, 

with iron roof and chimneys supported by a number of 
| slightly concave surfaces resting on segments of stone or 
metal spheres, these latter being in connection with the 
ground, Earthquake lamps, which are extinguished on being 
overturned, would lessen the risk of fire, while strong tables 
and bedsteads would form a refuge in case of sudden dis- 
turbances. 

In earthquake towns the streets ought to be wide, and open 
spaces should be left, so that the inbabitants might readily 
find a refuge from falling buildings. Brick chimneys running 
through a wooden building, unless they have considerable 
play and are free from the various portions of the building, 
are exceedingly dangerous, In consequence of the vibra- 
tional period of the house not coinciding with that of the 
chimney, the former, by its sudden contact with the latter 
when in an opposite phase of motion, almost invariably 
causes an overthrow. In 1880 nearly every chimney in the 
foreign settlement in Yokobama was overthrown in this 
manner, and the first alarm inside the houses was created b 
a shower of bricks falling on beds and tables. Since this 
occurrence the chimneys in Yokohama have had more or 
less play given to them where they pass through the roofs, 

Chimneys with heavy tops, like heavy roofs, must be 
avoided. Another point requiring attention is the pitch of 
aroof, If this is too great, tiles or slates will be readily 
shot off. Archways over openings should curve into their 
abutments, otherwise, if they meet them at an angle, frac- 
tures are likely to be produced. 

If for architectural reasons, or as a precaution against fire, 
it is necessary to have buildings that are substantial, their 
upper portions ought to be-as light as is consistent with the 


whicb there are examples in Tokio and San Francisc, ant’ 
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requisite strength. ‘Hollow bricks, light tiles, with papier- | all those stays whicb united the inside and outside fireboxes |in vertical section to show the interior. Fig. 
been recommended as | next to the tube-plate flange to be replaced by movable stays the interior of the boat, the oars acting as masts. 


mache for internal decorations, have 
materials suitable for superstructures. At the present time 
the city of Manila, partly through Government interference, 
and partly thruugh the desire of the inhabitants to reduce 
the chances of further disasters, presents a singular appear- 
ance of light superstructures rising from old foundations. 
Iron roofs are visible in all directions, while on the massive 
basements of old cathedrals and churches upper stories of 
wood, with cupolas and spires of corrugated iron, have 
been erected. 
Although the suggestions embodied in the above notes 
are few in number, it is hoped that they may be of some 
practical value. Without extending them, they show us 
that, even though we may not be in the ition to escape 
from earthquakes by forewarning ourselves of their ap- 
roach, we can at least as my the effects of these disasters 
y proper construction.—John Milne, in Nature. 


KEEPING BOILER TUBES TIGHT. 


A VERY important question, and one whicb has been a 
source of great trouble and anxiety to all torpedo boat build- 


ers, is the difficulty experienced in keeping the boiler tubes | ¢ 


tight in the tube plate. This difficulty is one familiar to all 
locomotive engineers, but is augmented to a great extent in 
torpedo boat boilers. Whether this inc trouble be due 
to certain differences which exist in the design, to more 


SS 


AGS N SQ 
ANN 


Fre. 1. 


sudden fluctuations of temperature, or to the fire being forced 
to agreater extent, or whetherit be due to all three causes 
combined, is a matter for consideration. No doubt in dif- 
ferent boilers the trouble may arise from different 
circumstances, and therefore it is impossible to lay 
down a rule common to all cases, It has been found by the 
experience of a large number of years that the tubes, ar- 
ranged as they customarily are in locomotive boilers, are 
themselves a sufficient stay to the tube-plates; and it is also 
the opinion of a large majority of locomotive engineers that 
it is unnecessary and unwise to put solid stays or stay tubes 
between the tube-plates. When brass tubes are used, great 
care should be taken that the quality and mixture of all the 
tubes is the same, so that they may all have the same rate of 
expansion and contraction. A most important point to be 
considered in this question is the material of which the fire- 
boxes and tubes could be constructed; Messrs. Yarrow & Co. 
state that they generally adopt copper fireboxes aud brass 
tubes, bearing in mind the experience of locomotive engineers 
in this country that iron fireboxes after a little use are subject 
at any moment to crack between the tube holes. The difficulty 
of unequal expansion and contraction is no doubt augment- 
ed by having for the tubes and firebox a material enfirely 
dissimilar to that of the outside shell. There is an element of 
difference between a locomotive and torpedo boat boiler 
which has been previously pointed out in the columns of 
Engineering, viz., that the vibration to which a locomotive 
is subject when traveling may possibly materially assist the 
bubbles of steam which form on the heating surfaces to free 
themselves and pass away; while in the case of the torpedo 
boat they might remain attached to the surface, allowing 
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it thereby to beeome overheated; how far this may operate 
to augment the difficulties alluded to, it is impossible to 
say. Messrs, Yarrow & Co. consider that the chief cause of 
the trouble hitherto experienced is due to the alteration in 
the form of the tube-plate by its being drawn out of shape, 
and some four years since they investigated the subject with 


In order to ascertain precisely what was 


working in stuffing-boxes, designed in such a manner that 
they might if required still act as stays, but if the copper | 
firebox expanded, as it was ouly natural to expect it would, | 
then these stays were free to project through, and by care- | 
ful measurements a record was obtained of how the copper 

box was acting. Fig. 1 shows the arrangement adopted. | 
In the course of trials some of these stays were found to 

move outward as much as aneighth of an inch when the} 
firedoor was closed and the fire bad burnt up. When | 
the door was opened for firing, causing a reduction in| 
the intensity of the combustion, they were drawn back, thus 
affording evidence of the exact amount of contraction and 
expansion of the firebox. The conclusion arrived at by these 
trials was, that if instead of the firebox having been allowed 
to move in accordance with its natural tendency it had been 
rigidly secured by fixed stays, something must ultimately 
have given way. The time when the leakage usually occurs 
is not when the firebox is expanded, but at the moment when, 
the fire being lowered, contraction takes place upon the rate 
of combustion being reduced, thus clearly showing the de- 
sirability of the firebox being designed toadmit of its free 
expansion, and also of its cuntraction to its exaet original 
orm, 

The result of these experiments has been that in all the 
boilers made for these torpedo boats the first row of stays 
next to the tube-plate is allowed full liberty to move, the 
arrangement adopted being shown by Fig. 2. From this view it 


will be seen that the outer end of each stay, instead of being 
screwed into the shell plate, is furnished with a nut which 
bears aguinst the outer end of a nipple screwed into the shell 
plate, and through which nipple the stay can slide. On the 
nipple is snowed a cap which covers the end of the stay 
and prevents any leakage. Togive further elasticity also 
the flanges of the tube-plate and the portions of the plate 
outside the tubes are thinned down as shown in the section, 
Fig. 8. The firebox can thus accommodate itself to varia- 
tions of temperature, and now a leaking tube-plate seldom is 
noticed, although before it was the rule rather than the ex- 
ception. While speaking of this subject we may mention 
that in the course of their investigations of the cause of tube 
leakages Messrs. Yarrow gauged some tube-plates before and 
after steam had been got up in the boilers to which they be- 
longed. Fig. 4, annexed, shows the result of one such set of 
gaugings taken in August, 1879, from a boiler with a barrel 

feet 6 inches in diameter, and fitted with 2 inch tubes 7 
feet 73g inches long between tube-plates. Where two sets 
of dimensions are given in the diagram, the larger dimension 
of the two shows the distanee between tube centers after the 
boiler had been in steam, and the smaller the distance before 
steam had been got up. Thus it will be seen that in one case 
the distance between the centers of a diagonal row of eleven 
tubes increased from 264¢ inches to 2634 inches, while a verti- 
cai dimension at another part of the tube-plate increased 
from 18% inches to 18°4 inches. Several of the tube-holes 
also became oval as marked. These are certainly remarkable, 
and would be to most engineers unexpected results.—Hngin- 


| 


| 
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A NOVEL LIFE BOAT. 


To the Editor of the Scientific American: 

| The undersigned, a steady—I would say a studious— 
| reader of your incomparable paper, noted an article concern- 
|ing the question of a good life boat (ScreENTIFIC AMERICAN, 
Feb. 2, 1884). I am happy to state that the writer of the 
article alluded to met exactly my ideas about the need and 
requirements of such a life boat, which I bad some time 
previously projected. 

In the accompanying drawings, Fig 1 represents the boat, 
built of iron (sheet iron or steel), half in elevation and half 


~ 


| 
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2 represents 
ig. 3 is 
a cross section of the central part of the boat, 

In Fig. 1, A represents the ventilator, B the pump, C the 
wheels, which when turned by the cranks, XX, impart mo- 
tion to the ventilator by means of a chain, and operate the 
pump by means of the crank. The ventilator and pump can 
be used separately. D is a tube with large mouth having a 
valve underneath, to take any water coming through the 
ventilator as indicated by the arrows. When the safety valve, 
E, is closed all communication with the outer air is shut off, 
and, obviously, no water can getin. F are four round doors 
in the upper part of the life boat, provided with plain and 
strong spring locks arranged for being opened both from 
the outside and inside. These doors are to be opened for 
entrance and exit of people. 


When rowing, the oars are propped on the piece, g, the 
door also serving as a support. When in a crossed position 
they can be made to carry asmall sail, as shown by the dotted 
lines in Figs, land 2, For directing the course of the boat 
one of the oars may work on a pivot, G, at the end of the 
boat. The bars 1 and 2 are to be grasped by the passengers 
to enable them to resist the shocks of the sea; the lower bar 
allowing them to keep a sitting position, while they grasp 
the upper bar when standing. HH are a number of vertical 
pieces on which the occupants rest their feet. M is a re- 
servoir for holding drinking water, one being at each ex- 
tremity of the boat. K_ is an hermetically sealed repository 
for provisions. N represents one of the glasses for the light 
holes. O is one of the rings, on the deck, in such a situa- 
tion as to facilitate the introduction of the people through 
the door, P*. The ring is fixed by means of a rope which is 
to be cut when the boat is thrown into the sea, 


Fig. 3 plainly shows the principal entrance, P*, which is 
closed by means of a plain spring lock, to be opened ve 
easily from either side. All the doors are provided with 
packing. The seat, w, in the closet is furnished with a lid 
to be kept closed against mephitic exbalations, When in use 
the action of the pump is stopped by the valve, T, the lateral 
faucet is lifted, allowing water to enter from the outside into 
the vase, V. By means of the pump tbe cleansing takes 
place through the valve, T, and the hole, Z. 

The interior of the boat may be covered with boards to 
oan the people from moisture when leaning against the 
sides. 
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THE NEW MARINE DREDGING VESSEL FOR THE 
PORT OF COLON. 


WE present in the accompanying engraving (from Le 
Genie Civil) sections of the powerful dredger which made 
the trip unaided from Scotland to the Isthmus of Panama, 
and which bas, for several mouths past, been operating at 
the port of Colon. 

The vessel consists cf the following parts : (1) bull; (2) 
framework of the dredging apparatus; (3) the dredging ap- 
paratus and its engine ; (4) the maneuvering windlasses ; 
and (5) the propeller, its engine, and the navigating appa- 
ratus, 

The Hull.—This is 170 feet in length, 30 feet in breadth 
amidships, and 12 feet in depth. When in service it draws 
about eight feet of water. The bucket chanvel, which be- 
gius amidships, but does not extend entirely to the bow, as 
it was necessary that the latter should be tapering (in view 
of the fact that the vessel was to be sea-going), is 6 feet in 
width. This well or channel is lined with iron plate 0°44 of 
an inch in thickness. 

The floor timbers are of iron plate strengthened by augle 
iron, 

The frame is made of angle irons. The bottom of the 
hull is strengthened by three T-iron keelsons, the central one 
of which terminates at the bucket weil. The bull is divid- 
ed by bulkbeads into four water tight compartments, the 
two smallest of which are situated in front and to the rear 
of the bucket well. The deck, which is of pitch pine, is 3 
inches in thickness. 

The Framework.—Over the deck rise two frames of iron, 
plate and angle iron. The first and most important of 
these supports the bearings of the axle of the upper roller 
and of the parts that transmit motion to it. It is formed of 
iron plate about 3 inches thick, and is strengthened by 


plate and angle iron, and is sixty feet in length, thus per- NEW STEAMER RUAPEHRU. 
mitting of dredging to a depth of 36 feet below the sur- 
face. The two posts are cross-braced by five iron plates} Tae New Zealand Shipping Company’s new steamer Rua- 
0-2 inch thick. At its upper part the bucket frame is trav-| pebu left Plymouth on January 12 for Auckland cia the Cape. 
ersed by a shaft whose journals work in bearings tnat are | The Ruapebu is a very fine vessel of 4,170 tons register and 
movable in guides formed in the central framework. The} 4,000 horse power, built eutirely of steel by Messrs. John 
travel of the bearings in these grooves is 35 feet. ‘This mo-| Elder and Co., of Govan, Glasgow. She is bark rigged, 
tion of the axis of revolution in guides has an important | having yards and masts of steel with a large spread of canvas, 
role. As the dredger is submitted to surges the bucket lad-| which should prove of great service in the trade winds. It 
der might abut against the bottom through the intermedium | is calculated that with her powerful engines she will make an 
of the lower drum. Now, if the point of revolution were | average speed of over 300 miles per day. The vessel is divid- 
tixed, it would receive the entire shock; and if on another | ed into eight watertight compartments; five divisions are 
band the sliding in the grooves were absolutely free,the upper | carried up between the main and upper decks and are fitted 
extremity of the bucket frame, being violently thrust up-| with watertight and fireproof doors, giving easy access 
ward, would abut against the end of the guides, and, in| from one part of the ship to another. The principal di- 
either case, a breakage would occur. This whole trouble | mensions of the vessel, which is built under special survey 
is avoided in the arrangement here adopted. The bearings | with a view to the requirements of Lloyd’s highest class, for 
of the axle of the upper roller are first carried to the proper | hull and machivery are as follows: Lengths between perpen- 
height to tauten the bucket chain, and are prevented from | diculars 380 ft., length all over 410 ft., breadth 46 ft., depth 
descending by passing a bolt under them through the/| 33 ft. 4 in. The engines are compound surface-condensing, 
cheeks of the guides. These latter contain, at their upper! and have two inverted cylinders, one bigh pressure, 46 in. 
extremities, Belleville springs of a total force of 40 tons. | in diameter, and one low pressure, 88 in. in diameter, each 
The space comprised between these springs and the movable | adapted fora stroke of 4 ft. 9 in. The steam is supplied to the 
bearings is filled by a wooden liner. The springs therefore | engines by three cylindrical double-ended miultitubular 
receive the sbocks produced by the upward motion of the) boilers, having in all 18 of Foxe’s patent corrugated fur- 
bucket frame. The downward motion, which is less vio- | paces, The boilers are constructed entirely of steel, and 
lent, since it depends only upon the weight of the frame and made for a working pressure of 110 Ib. per square inch. The 
tbe bucket chain, is limited by the bolts above mentioned. | Ruapehu, with her sister vessels, has been entered on the Ad- 
At its lower part the bucket frame carries a hexagonal | miralty lists asa transport of the highest ciass. Accommoda- 
roller over which passes the bucket chain, and which is/| tion is provided on the main deck tor 80 first, 80 second, and 
analogous in construction to that of the upper roller. 250 third class passengers, ‘The vessel is fitted throughout 
The buckets, which have a capacity of 88 gallons, are of | with the electric light. Refrigerating chambers with two re- 
0-4 inch iron plate with cutting edges of steel. The bottoms | frigerating engines of the most improved type are fitted in 


Py 
are of °¢ inch cast steel. Each bucket is separated from the | the forebold for the carrying of about 1,200 tons of frozen 


posts composed of iron plate 12x0.4 in. , and angle irons of 3°4 


one that follows by two links of one meter. Each element | mea: for the English market. These cham bers are also utilized 
of the chain comprises one bucket with hinge attachment, | for the carrying of an ample stock of fresh provisions for 
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x8°04x0°4. Its height, up to the axie of the roller, is 24 feet. 
To the right and left of this frame are adapted the spouts, 
which are 3:5 fect wide and 6 inches in depth, and have an 
incline of about 30°. They are of iron plate 0°3 of an inch 
thick,and are lined with 0°4 inch thick steel plate in order to 
resist. the continuous friction of the excavated material and 
the resulting wear. The chutes have a movable and hinged 

rt which has sufficient range to empty the dredgings in 
the middle of the hopper barges. The sides of the frame 
are prolonged obliquely forward and are fastened to the 
streaks of the well hole. 

The second frame, which is situated nearer the bow, 
constitutes a gin, which rises to a height of 31 feet above 
deck. It serves as a pointof attachment for a quadruple 
block whose ropes draw upon a swing bar attached to the 
lower end of the bucket ladder. A two-ton crane placed 
upon the deck serves for the special maneuvering of the 
bucket chain. 

The Dredging Apparatus.—The engine of the dredging 
apparatus isa compound vertical one, with cylinders 21 
by 42 inches indiameter. The stroke of the piston is 24 
inches. 

The shaft of the engine is arranged transversely with re- 
spect to the boat, and carries a grooved pinion which actu- 
ates, through friction, an analogous wheel mounted upon a 
shaft parallel with the other. The intermediate shaft car- 
ries two cast steel pinions, which, by means of pitch 
chains, transmit motion to two cogwheels keyed upon the 
axle of the upper roller. The transmission is so regulated 
as to give seven revolutions per minute to the upper roller. 
The boiler that supplies this engine and that of the propel- 
ler isa cylindrical, tubular, back-flame one. 

The upper roller, which is mounted upon the same axle 
asthe cogwheels that are actuated by the pitch chain, con- 
siste of two cast iron cheeks cross-braced by four three-inch 
bolts. The felly is about two inchesin thickness, The 
hubs are carefully hooped with iron circles sprang on hot. 

The bucket ladder consists of two posts constructed of 
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two flanged links of forged steel, and four steel hinge bolts | the use of the passengers on the voyage out, such as frozen 
3°5 in. in diameter. | tins of milk, carcasses of mutton, bullocks, pigs, fowls, and 
Tbe drum for supporting the bucket chain is about ten | fish. 
feet in diameter, => mounted in the interior of the buck- — — 
et well on iron brackets that may be moved so as to slightly IMPROVED COMBING MACHINE. 
vary the position of the drum with respect to the dredge 
chain. THE combing of fibrous materials, whether of animal or 
All the windlasses for maneuvering the apparatus are | vegetable source, is an art of ancient origin. Into this, 
grouped upon the deck, with the engine that runs them in| however, we need not inquire; suffice it to say that the 
the center, monuments of Egypt and Assyria, in their picture writings, 
This arangement permits the man in charge of the engine | show the process of heckling flax, which is one form of 
to more easily watch the different phases in the operation | combing, and that the art had advanced to a degree of per- 
of the dredger and to receive his orders directly from the | fection beyond which it did not move until the advent of 
captain of the veesel. the present mechanical epoch. Wool combing is probably 
The boat is provided with a screw propeller actuated by aj quite as ancient, and doubtless proceeded on much the 
250 horse power compound engine with surface condenser, | same lines until the early part of the present century.  At- 
and in every respect identical with the bucket chain engine. | tempts to invent mechanical combers were made toward the 
It is located in the stern, and is connected directly with the | close of the last century, notably that of Dr. Cartwright’s, 
propeller shaft. The speed obtained at sea reaches and | which came comparatively near being a commercial success. 
even exceeds 8 knots an hour, without the pressure of the | It required, however, the combined skill and experience of 
boiler rising above 5 kilogrammes. The consumption of | several inventors before a good practical result was achieved. 
coal is, at the most, 2°5 pounds per horse and per hour. Since then the course of improvement in detail has been 
For crossing the Atlantic, the boat was provided with a/ steady, and the combine machines of to-day, whether for 
mast with a schooner sail, a square sail, and two ro The | flax, wool, or cotten, are among the most beautiful and in- 
bucket frame and bucket chain were dismounted and laid | teresting triumpas of genius to be found in connection with 
upon the deck, and the bucket well, having been hermet-| the textile industries. The success which attended the ef- 
ically closed beneath and covered with a hatch, served as a| forts to comb the long fibers of flax and wool by mechani- 
coal bunker. The total cost of the vessel and her apparatus |cal meaus no doubt suggested a similar treatment of cotton, 
was $88,000. C and subsequently of silk waste, and the future will certainly 
wg Se reveal other fibrous materials to which the same treatment 
THERE are 500,000 persons employed in coal mines in | will be appropriate. The first successful adaptation of the 
Great Britain, and of these in 1878 no fewer than 1,413 were | combing machine to cotton was by Heilmann, about the year 
killed, and within the last ten years, since the passing of | 1846. His attempt was not however regarded with much 
the Mines act, the yearly average has been 1,200, or ope in | favor until in a more perfected form it was brought before 
every thirty-eicht employed, as compared with one iff sev- | the notice of the English trade at the exhibition of 1851, 
~~ of British sailors lost at sea. It is believed fi to- when a Manchester syndicate secured the invention for this 
i 


ves lost in English mines is 2,500 every year{ forty- | country, made the machine, and controlled its sale formany 


eight every week, or eight every day, years. During this time, on the suggestions of experience. 


= il 


| 


| 
Coupe longitadinate suvent 1 ase 
P 
| Ny | f W ~ / \ = | 
: 


Apri 5, 1884. 


SCIENTIFIC AMERICAN SUPPLEMENT, No. 481. 


6875 


it was successively improved. After the expiry of the 
patent, various machinists who took up its construction 
worked at its simplification and further improvement with 
— success. These efforts have since been con- 
tinued. 

We have much pleasure in introducing to the notice of our 
readers the latest, and one of the considerable steps forward 
in the way of perfecting this machine that has of late years 
been made. It is the joint invention of Messrs. John Thomp- 
son and Thomas Barker, and emanates from the well known 


firm of Messrs. Curtis, Sons & Company, Manchester, with | 
which both gentlemen are connected, the former asa partner | 


and the latter as aforeman. Our illustration, Fig. 1, giv- 
ing a perspective view of the machine, admirably shows its 
general structure, avd indicates to a considerable extent the 
changes that have been made in its external appearance. 
The most notable of these visible to the eye is the placing of 
the gearing in the center of the frame, whereby a diminished 
liability to torsion in the shafts is secured, and the addition 
of two heads, making eight in the new machine in place of 
six in machines as ordinarily constructed. It will be observ- 
ed alsothat the machine gains in general compactness, by 
which space can be economized. he changes that have 
been made allow an increased thickness of lap, and thereby 
greatly increase the production, while at the same time it is 
very obvious on inspection of the result that the quality of 
the work is also greatly improved. The means by which 


these changes ad sy ot may now be briefly described. 
Ordinarily one end of the fiber is combed with a cylinder 
comb, while the other end is so treated by drawing ‘it 
through atop comb having one or more rows of needles, 
The inventors, however, have succeeded in devising an ar- 
rangement by which they use three pairs of nip-jaws and one 
combing cylinder for each head. the first of these nippers 
seize the end of the lap and draw from it a portion of the 
material, which they place at any required distance in the 
second pair, which then draw one end of the fibers through 
the cylinder combs. As soon as this is combed the fiber is 
carried on ward and placed in the third pair of vippers, which 
draw the uncombed end through the same cylinder combs 
as before, after which they carry the material forward and 
place it between rollers that form it into a fleece. The 
means by which these movements are accomplished will be 
adequately shown by the following illustrations, Fig. 2  be- 
ing a sectional view of the working parts of the machine, 
the frame being omitted to keep it clear. The lap, A, is 
placed upon the friction rollers, BB, whose revolution un- 
winds the lap sheet which passes over the top conductor. 
B', from which it is received by the fluted feed rollers, CC. 
After it has passed between these it is subjected to the 
action of an oscillating rod, D, the function of which is to 
level the web of the material before it passes to the combs. 
The first pair of nippers, or nip-jaws as they are indifferent- 
ly called, are constructed and operated as follows: Upon 
the shaft, E, is fixed the arm, E'. which carries and operates 
the lower jaw, E’, of the nipper. Upon the shaft, E, is 


Fic. 1.—IMPROVED COMBING MACHIN 


leosely fitted a tube, F*, which has an action independent 


of the shaft, E; and the top joint of the first pair of nippers | f 


is secured by the spring arm, F?, to this tube, as shown. 

The second and the third pair of nippers are constructed in 

exuctly the same manner, as will be easily observed from the 

illustration. This obviates the necessity of any repetition 

of the description, and brings us to the revolving comb 

cylinder, L, which it will be seen from Fig. 3 is driven from 

the wheel, R, working into the wheel, L', keyed upon the | 
shaft, L?. The tworollers, MM', are delivery rollers, the | 
small one upon them being an attaching roller, which se- 

cures the material as it comes from the last pair of nippers. 

The next pair of rollers, OO", receive, calender, and deliver 
the combined fiber to the drawing head, by which it is made 

into a sliver. From the above description it will be seen 

that a result equal to double combing can be obtained, as 
both ends pass over the revolving cylinder comb. The 

waste which is combed out of the material by tbe cylinder 
is carried round until the latter comes into contact with the 
revolving brush, P, which strips itfrom the comb, L, and 
deposits it upon the card cylinder, P*, from which again it 
is stripped by the doffer comb, P*. 

Having thus traced the operation of the working parts, the 
manner in which they are actuated may be seen by Fig. 3. 
As before stated, to avoid torsion of the shafts and tubes the 
main gearing is fixed in the middle of the machine, as shown 
in the perspective view. As the driving parts (seen in Fig. 


= 


1) have to operate to both right and left, it will be obvious 
that most of the parts exbibited in Fig. 8 are duplicated and 
arranged one behind the other. The swing beam, 8, isshown 
in front of and covering a similar beam on the other side. 
The duplicate racks, T, are pivoted near the bottom to and 
are actuated by the swing beams, S, and give motion to the 
first pair of nip-jaws in the following manner: The rack, 
T. rests upon and is supported by the small bowls, UU’, 
held in the bracket, U*. The reciprocating action of the 
beam, §, is transmitted through the rack, T, to the segment 
wheel, E*, keyed upon the shaft, E, and thence to the lower 
jaw, E?, of the first pair of nip-jaws. On the opposite side 
these parts are duplicated, with a corresponding action, 
which operates the top jaw of the first pair of nippers. The 
brackets, U?, and the opposite one are free to oscillate on the 
tube shaft, F*, by which the segment wheels, E* and F*, 
are maintained in gear with their respective racks. The 
third pair of nip-jaws are actuated by similar means from 
the swing beams as before. The second pair obtain their 
motion from the spur wheel, R’, secured to the shaft, R®, to 
which the hollow cams, WW’, are secured or cast. The re- 
mainder of the appliances are like those used in the preced- 
ing cases. 

The shafts to which the lower jaws are secured extend the 
whole length of the machine, while the tubes carrying the 
upper jaws are made in sections and are coupled together, 
The movable roller, N, is actuated by suitable and reliable 
mechanism. The feed rollers, C, are driven by a pawl and 
catch wheel, and by an adjustment the pawl is caused to 


— up one or more teeth, and thus reghlate the amount of 


Our readers bardly need any assurance that machines pro- 
ceeding from the establishment of Messrs. Curtis, Sons & 
Company are well constructed and highly finished. Indeed, 
the firm, we are informed, was the first to introduce machine 
cut cams into a combing machine which was exhibited at 
the Pomona Palace, Manchester, in 1875. These proved to 
be such a decided improvement that they have since been 
generally adopted. 

The machine, as here shown, is adapted for cotton or silk 
waste, In silk waste the combed material comes out much 
cleaner than on the old plan, and lessens the cost of the sub- 
sequent processes in getting up to a bighly finished state,— 
Textile Manufacturer. 


BARBET’S CENTRIFUGAL ROOT CUTTER. 


THE apparatus represented in the accompanying cut is 
designed for cutting up beet roots in sugar factories wherein 
the process of diffusion is employed. It is based upon a very 
different principle from that of other root cutters. The 
knife boxes are fixed to a stationary cylinder, against, which 
the beets are held by centrifugal force. 

The beets are introduced into the apparatus at the upper 
part, and come into contact with arms that are adjusted to a 
central shaft having a rotary motion, asin aturbine, The 
beets are carried along by these arms, and, through centri- 
fugal force, are thrown against the side of the stationary 
drum, where they are cut up by the knives. The pulp ob- 
tained is long and regular. It traverses the knife boxes, 
strikes the external shell of the root cutter tangentially, and 
afterward falls into the hopper of the distributer. The beets 
disappear in measure as they arrive, and thus leave the vat 


BARBET’S CENTRIFUGAL ROOT CUTTER. 


of the apparatus always clean. The number of knife boxes 
varies according to the production that it is desired to ob- 
tain. They are grouped in twos and threes, and opposite 
each group there is a door that ag of putting in place, 
inspecting, or taking out the knives with the greatest fa- 


cility. 

While in operation, it is only necessary to open these 
doors in succession in order to ascertain the delivery of each 
knife box in particular, and thus find out whether it is pro- 
perly regulated. If it were found that one of them was pro- 
ducing pulp that was either too coarse or too fine, this box 
would be replaced isolatedly. 

The mode of regulating the boxes is a very convenient one, 
as well as new and ingenious. 

If the knives chance to become clogged with filaments, it 
is easy to disengage them therefrom by revolving the appa- 
ratus in an opposite direction. The cleaning is thus per- 
formed mechanically, and permits of going ahead again 
without changing the boxes. 

In this apparatus the cut is rectilinear, and the velocity with 
which the cutting is done is uniform at every point. Upon 
escaping, the pulp meets the side of the shell at such an angle 
that it cannot break. The sides of the shell slope slightly, so 
as to prevent any adherence of the material, which latter falls 
by its own weight without requiring the use of an apparatus 
to — it up. 

a consequence of the parallelism of the knife boxes, 
and of their grouping, the pulp takes a very uniform pro 
file. If triangular blades are used, its section throughout 


its entire length will be that of a very regular ¥V. In appa- 
ratus of this kind an endeavor should be made to reduce the 
cutting angle to aminimum. With this end in view some 
constructors have employed special knives that were folded 
or bent in a peculiar way; but, in the apparatus under con- 
sideration ives permit of the same result 
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being reached. It is due to the curvature of the cylinder 
that the blades are upon a plane nearly tangential to the cir- 
cumference. 

This apparatus is capable of cutting up 360,000 to 400,000 
kilos of beets per day, and requires but a small amount of 
power to run it.—Revue Industrielle, 


MEHL’S WOOL WASHING MACHINE. 


THe operation of a machine for washing wool may be 
divided into four parts: (1) the immersion of the wool in the 
water; (2) division and washing of the wool; (3) forward 
motion of the wool in the water; and (4) carriage of the wool 
to the cylinders of the press which succeeds the washing 
machine. Mr. Mebl, of Augsburg, employs for this work 
two combined means—introduction of air into the washing 
water, and use of immersed drums and motors of special 
structure. In this way there is obtained a completer wash- 
ing of the wool, und the fibers are kept as parallel as pos- 
sible. 

Mr. Mehl’s apparatus, which is represented in the accom- 


and allowing it to flow constantly from the other end, after | ly, with the minimum 


quantity of fuel, and is not more 


it has been used, without heating it directly by the introduc- | expensive than the usual construction, There is an absence 
tion of steam. As the air, however, can hardly be heated | of flame at the top, carbonic acid gas alone escaping, with- 


to a temperature higher than that of the washing water, it 
does not succeed entirely in keeping the latter at its initial 
temperature of about 50°. In order to remedy this, a horse- 
shoe shaped steam pipe, U, one of whose extremities is per- 
forated, is placed in the vat, K. It is only necessary to open 
the valve, V, slightly in order to keep the water at its initial 
temperature through a radiation from the pipe, U, without 
having to introduce steam directly into the water.—Dingl. 
Polytech. Jour., and Bull Mus. de 0 Industrie. 


IMPROVED CUPOLA. 

WE annex illustrations of a new type of cupola and re- 
ceiver designed by Mr. Stewart and constructed by Messrs. 
Thwaites Brothers, of Bradford. Its salient feature is that 
it contains three zones of fusion, surrounded by as maty 
rows of tuyeres, A B, C D, E F, Figs. 1 and 2, termed re- 


spectively lower, middle, and upper zones. I[n the top row, 


ii | 


IMPROVED WOOL WASHING MACHINE. 


panying figures, consists of a large rectangular vessel, K, 
containing a small vat, &, in which the washing is 


| 


effected. A grating, R, of perforated iron plate is | and are operated simultaneously by one handle. 


A B, each tuyere is provided with a shut-off valve. These 
valves have their plugs connected together by pitch chains, 
The rows 


laced in the vat, k, and is traversed by a certain num-| of tuyeres are all inclosed in a circular belt, and opposite 


r of tubes, 7, which debouch at one of their extremi- 
ties into the principal pipe, L, and are closed at the 
other end by a screw. 


each tuyere is a cover provided with a colored mica disk. 
The cupola is arched over at the top, G, and has an open- 


These small tubes, 7, are provided | ing, H, fitted with a damper-door for the escape of the gases. 


with regularly distributed apertures from one to two milli-| It stands upon a cast-iron plate on four pillars, and is provided 


meters wide. Hot air is forced, by means of air pump or 
steam jet apparatus, into the pipe, L, and from thence, through 
the tubes, 7, into the water in the vat, &, throughout the en- 
ttre surface of the grating. The apertures in the grating 
R, und the interstices in the discharging table, T, constitute 
the passages that establish a communication between the 
water in the two vats, Kandk, The object of having a 
double vat is to render it possible to dispose of as large a 
quantity of water as possible, to keep the wool as united as 
possible on its entering the water, and to gatber it together 
gently upon the width of the discharging table, T, as a con- 
uence of the progressive approaching of the two sides. 
Gj 7 order to obtain a regular movement forward of the wool, 
the rakes usually employed are replaced by four drums, D, 
E, F, and G, which are all arranged in the same manner and 
differ from one another only in their length and diameter. 
Each of these consists of a hollow cylinder whose interior is 
divided into six compartments, and upon whose periphery 
there are six semi-cylindrical projections. These latter, as 
well as. the ends of the drums and the partitions, are of sheet 
iron, while all the parts of the circumference comprised be- 
tween the projections are of perforated sheet iron. The in- 
terior partitions are arranged with respect to the direction of 
revolution of the drums in such a way that, at the moment 
a projection enters the water, the chamber at this point sball 
contain no water. As soon as the succeeding perforated 
part of the drum enters the water, the latter enters the drum, 
and gradually fills the empty space in the chamber. The 
number of small apertures (each of from 2 to 8 mm.) is chosen 
iu such a way that the chamber may be filled when the cor- 
responding projecticn bas reached its lowest position in the 
water. From such position, up to the exit of the projection 
from the water, the chamber empties itself anew. 

The back drums, D and E, bave the same length, ‘but G 
is a little shorter than the discharging table, T, and the length 
of F is intermediate between that of E and G. By means of 
conical gearings, all the drums are made to revolve with a 
velocity perceptibly equal to that of the table, T. 

When the apparatus is to be operated, the vats, K and &, 
are first filled with washing water. The machine is then 
started, and the hot air forced into the pipe, L, makes its 
exit through all the tubes, 7, of the grating, rises to the sur- 
face of the water, and gives the latter a slight undulatory 
motion. The wool to be wasted falls behind the drum, D, 
in the interior vat, %, and, by means of the water that enters 
the drum, is gently pressed against the perforated portion, s; 
and the projection which succeeds immerses it in the water, 
and causes it to move beyond the lowest point of the drum, 
D. The water that issues from the latter then begins to de- 
tach the wool from it. and the ascending air carries along the 
fiber'to the surface of the water, and communicates to it in 
doing so an undulatory motion that rapidly opens it and frees 
it from all adbering impurities. The wool gathers upon the 
surface of the water, and increases in quantity as far as to the 
drum,E. The sameoperation occurs for a second and third 
time,and then the material accumulated bet ween the drums, F 
and G, is pushed by the latter up to the table, T, which car- 
ries it gently and regularly out of the water toward the cy- 
linders of the press. 

From what precedes, it tesults that Mr. Mebl’s apparatus 
offers the following advantages over its predecessors: « rapid 
cleapsing, with a considerable saving in soap; a complete 
epening of the wool, so that it nts no felted portions; 
and the keeping of the water by means of heated air 
continuously forced into the machine. This latter feature 
permits of an uninterrupted running of the apparatus, in 
causing a constant entrance of pure water at the end, 


| 


with a drop bottom. In the front there ig fixed a receiver, 
provided with a spout, and large enough to hold a bg | con- 
siderable quantity of melted iron. The stand pipes, IJ, to 
convey the blast from the blower, are two in number, one 
on each side. The receiver is also connected with the pipe, 
K, and ejector valves, M, in order to draw the surplus or 
waste heat from it and force it into the tuyere chamber; 
and by a simple arrangement of the ejector valve, M, the 
blast can be turned into the receiver at or below the surface 
of the metal, to refine the iron. 

lt is claimed for this cupoia that it welts its charge rapid- 


Fig ¢ | 

—y 

a 
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out any combustible gases; and the work is done with great 
regularity and little trouble at the tuyeres. 

hese cupolas are made of melting capacities from one 
ton to twenty tons per hour. That shown in our illustration 
is of about four tons capacity per hour, and takes a bed of 
coke of about 4 cwt.; whereas in ordinary furnaces about 
13 ewt. is the usual bed charge, thus giving an advantage 
of about 9 cwt. of bed coke. 

Its approximate dimensions are as follows: Externa) di- 
ameter of shell, 4 ft.; total height from ground line, 24 ft. ; 
height from ground line to under side of air beit, 5 ft.; 
depth of air belt, 2 ft. 6 in.; diameter of air belt, 5 ft. 6 in. ; 
melting part of cupola, 3 ft. 6 in. deep and 1 ft. 10 in. diam- 
ter, widening out to an internal diameter of 3 ft. iv the 
upper portion; thickness of lining at melting part, 1 ft. 1 
in., upper portion, 44¢ in.; internal diameter of receiver, 
3 ft., and depth 3 ft.; height of tapping hole from ground 
line, 2 ft. 3 in. 

Figs. 3 and 4 show a vertical section and plan of a cu 
with the space for the melted metal inside and near the 
in the ordinary manner. The arrangement of tuyeres, air 
belt, valves, etc., is the same as with an external receiver, 
with the exception of the ejector valve, which is not neces- 
sary in thiscase. The base of the cupola is securely fixed to 
a cast bed-plate. The engraving skows the upper portion 
of the cupola wanting from the first joint above the air belt, 
as Messrs. Thwaites Brothers find it convenient in some 
cases to supply them in this form, in order to render them 
easy of transport, and the purchaser can complete them to 
his requirements, 

In practice a narrow gauge line of rails, 15 in. wide, is 
used for rapidly and conveniently conveying the molten 
metal from these cupolas to any required mould by means 
eB mye receivers, one of which is shown in Figs. 5, 6, 
and 7. It consists of a wrought-iron casing, firebrick lined, 
und mounted op a neat angle-iron frame, supported and 
carried on oe wheels of the same gauge as the portable 
rails laid round the foundry, To one axle of the carriage is 
fixed a wormwheel actuated by a worm and handwheel, to 
permit of the easy transit of the receiver by band, and to 
prevent its movement, etc., while the metal is being dis- 
charged. This receiver is also fitted with a spout for tap- 
ping, and with two plugged holes, one on each side of the 
arched cover, for charging and for the escape of gases. The 
advantage of these portable receivers is that any number of 
them can be used in running large castings, without inter- 
fering with the ordinary work of the overhead traveling 
crane, 

Figs. 8, 9, 10, and 11 are illustrations of the small valve 
fixed inside the air belt of the cupola, for the purpose of 


regulating the ingress of the blast — the top row of 
tuyeres to the upper zone of fusion in the melting part of 


the cupola, A B, ig. 2. These valves are geverally brought 
into operation when blowing the charge down.—Zngineering. 


| VINCENT’S APPARATUS FOR THE PRODUCTION 


OF COLD. 


SunceE the year 1856, the epoch at which Mr. F. Carre made 
known his sulpburic ether machines for the artificial produc- 
tion of cold, which were soon followed by his ammonia gas 
machines, other similar apparatus have been devised and ap- 
plied with more or Jess success, All of them, excepting the 
compressed air machines of Giffard & Berger, are based upon 
the application of volatile liquids which boil at low tempera- 
tures, the vapors of which are taken up through absorption or 
mechanical suction and compression, the result being the 
liquefaction of a gas. In this form came the methylic ether 
machines of Mr. Tellier and the anhydrous su!pburous acid 
machines of Mr, Pictet. A young engineer, professor of 
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chemistry at the Central School at Paris, Mr. C. Vincent, a 
few years ago made an application of the peculiar properties 
of chloride of methyl (which does not attack metals, and the 
vapor of which is respirable without danger) for obtaining 
low temperatures, His machine for making ice artificially 
by this meaus we have already illustrated and described. 
The 2ccompanying cut illustrates another of Mr. Vincent's 
apparatus, which he has named a frigorifere. The two spheri- 
cal bottomed cylinders, A M, are placed one within the other 
and connecied with eacb other by their bottoms and upper 
edges in such a way as to form a space, A, which is protect- 
ed externally by an isolating jacket, E. In the reservoir, M, 
which is full of a non-freezing liquid, is placed the appara- 
tus that serves for the experiments—for example, a tube, V, 
traversed by the gas to be liquefied and provided with a 
branch for leading the liquefied gas to a receptacle be- 


neath. 
The chloride of methyl is stored up iu a portable cylinder, 


VINCENT’S APPARATUS FOR THE PRODUCTION 
OF COLD. 


P, which is provided with a cock whose tube is connected 
by means of strong rubber tubing with the tube of a like 
cock placed above the annular space, A. The screw plug, 8, 
when slightly unscrewed, permits of letting out the air as 
soon as the chlorine vapor, through the opening of the 
cocks, enters the space, A, and produces therein a tempcra- 
On producing a vacuum in the space, A, the 
Upon forcing the gas 
into a tubular apparatus surrounded with cold water, it will 
become liquefied and thus be rendered fitted for beginning 
a new operation with. 

This simple apparatus ought to prove especially useful 
and convenient for laboratory experimentation.—Chronique 
Industrielle. 


GAS INJECTOR FOR BLOWING SOAP BUBBLES, 


THE apparatus shown in the accompanying cuts permits 
of blowing soap bubbles filled with smoke, without taking 
the latter into the mouth; but it offers an additional interest 
that is of more importance, since, from a scientific stand- 
point, it constitutes a true gas injector of a new class. Ac- 
cording to the inventor, who bas put upon the market the 
model that seemed to him the simplest and most practical, 
the apparatus may be constructed in several ways. The one 
which we bave examined, and which is exposed for sale by 
toy dealers, under the name of *‘ Bob’s Pipe,” consists of 
two concentric tubes, A and BC (Fig. 1), held one within the 


Fre. 1. 


other by means of a pierced rubber stopper. E. thus permit- 
ting of its being regulated and cleaned. ‘The internal tube, 
A, conducts the current of air blown by the operator, and, 
through its tapering extremity, projects the current to the 
interior of the second tube, BC, within which it is inclosed. 
The air contained in the large tube, BC, is then carried along 
by the current, and mixes therewith. The mixture issues 
from the external tube through a conduit which first con- 
tracts and then expands in the shape of a cones. Cc. 
This expanded extremity, C, baving previously been dipped 
into a solution of soap, serves to form the bubble. 

It is evident that if the external tube is provided, iu addi- 
tion to this exit orifice, with only one aperture, into which a 
lighted cigarette is inserted, the smoke from the latter will 
be drawn into the tube as a consequence of the depression 
produced therein, and will make its exit mixed. The mode 
of using the apparatus is clearly shown in Fig. 2. 

The cigarette is lighted, not by suction, but by blowing 
into the tube as it is held in the mouth. As we have before 
stated, the smoke does not enter the operator's month. The 
proportions of smoke and air vary according to the relative 
position of the tubex, the velocity of the motive euprent, the 
ratio of the sections of the orifices, and many other things 
that it would take too long to give a mathematical analysis 
of. All injectors are based upon that of, Giffard. ‘The ap- 
paratus which made him celebrated, and gave him his for- 


tune, carries along a liquid by meang Of @ Curfent a 


steam. 


The vaporizer, which carries along a liquid by a current 
of air or steam, is another sort of injector, and one which is 
sold everywhere for perfuming apartments and for medical 
uses. The draught of locomotives is obtained by an injector. 
A current of steam carries along the gaseous products of 
combustion, and produces in the smokestack a vacuum which 
sucks the external air into the fireplace in order to urge the 
fire. In certain blast furnaces a jet of steam is used to force 
the air into reservoirs. The steam comes into contact in 
the flatter with cold wet coke, and condenses, and tbe air 
alone goes to the fireplace. These injectors are of the same 
class as those of locomotives. 

Finally, the Bob’s Pipe, the youngest of injectors, belongs 
to a new class, of which it appears to be the sole repre- 
sentative. A current of cold air carries along the products 
of the combustion of a body—the smoke of the cigarette. 

The apparatus under consideration is not only a plaything 
to form soap bubbles with, but is also a physical apparatus 


ticipated, therefore, that limed coke Would not burn so well 
as common coke. This je has been negatived. A 
very large quantity of limed coke has been produced and burn- 
ed under a great variety of circumstances, and it has been ob- 
served that the limed coke burns brighter, and quicker, and 
readier than common coke. And when we seek for an ex- 
planation, we'are led to see a potent oxygen carrier in the 
thin film of calcium compound, which coats the coke as it 
is gradually burnt away in the fire. Especially is limed 
coke adapted for domestic consumption in dwelling houses, 

Limed coal yields a larger fraction of its nitrogen in the 
form of ammonia, Ip order to gain a proper idea of the 
actual production of ammouniain the gas industry, the re- 
cords of the London gas works may be consulted with ad- 
vantage. In the aggregate, the London gas works carbonize 
upward of two million tons of coal annually, and obtain 
from 5 to6 lb. of ammonia from each ton of coal. 

If all the nitrogen in the coal were got into the form of 


for the study, de visu, of the operation of gas injectors; and 
it is for this reason that we devote this article to it. It seems 
that it was for such a study, too, that its inventor construct- 
ed it.—Za Nature. 


THE MANUFACTURE OF GAS FROM LIMED 
COAL.* 


By J. ALFRED WANELYN. 


ALTHOUGH the distillation of coal iu the process of gas- 
making forms the chief source of the ammonia of com- 
merce, it isa well ascertained fact that only a small fraction 
of the total nitrogen of coal is made to assume the form 
of ammonia in the process of gas-making, as common- 
ly carried out, From the great importance of av abundant 
supply of ammoniacal salts in agriculture, the economizing 
ofa larger proportton of the nitrogen of coal becomes a 
matter of national concern; and the introduction into the 
gas industry of a process which renders useful a larger frac- 
tien of the nitrogen in coal ought to meet with a hearty 
welcome at the hands of all who are interested in the pros- 
perity of agriculture. 

Such a process is Cooper's plan of liming coal as a pre- 
liminary to distillation in the gas retorts. The following 
quotation from the specification, which is dated June 2, 1882, 
will serve to indicate the nature of the process: 

“Co the coal, either in a lumpy condition (such as that in 
which coal is used in gas-making), or, by preference, in a 


state of fine division, I add lime in the condition of hydrate | 


of lime, or slaked lime, and I cause the mixture to be well 
incurporated. When | employ the mixture in gas retorts in 


gas works, I find it convenient to employ about half a hun- | 


redweight of quicklime to every ton of coal, and IT slake the 
lime with about its own weight of weight of water (¢. ¢., five 
gallons of water), whereby it is brought into such condition 
to be as readily mixed with the coal.” 

From this quotation it will be seen that Cooper proposes 
to make gas from a new gas-generating material, which may 
be appropriately designated ‘‘ limed coal.” 

The products which arise in the distillation ‘‘ of limed 
coal” differ materially from those given in the ordinary 
a of gas manufacture by distilling coal pure and sim- 
ple. 

Limed coal yields a larger fraction of its nitrogen in the 
form of ammonia; a slightly larger fraction of its carbon in 
the form of volatile compounds (7. ¢., there is an increase in 
the tar and gas taken conjointly); a smaller fraction of its 
sulpbur in volatile forms; and it yields limed coke instead of 
common coke. 

Here is a specimen of limed coke from the Tunbridge 
Wells gas onoke, where the new process has_ been in opera- 
tien for the last three months. As you will perceive, there 
are hardly any physical difference between limed coke and 
common gas-coke; an occasional white speck, where the 
lime has failed to mix perfectly with the coal, being the 
only apparent distinguishing feature. The differences 
show themselves when the coke is burnt, . 

Common coke, as most persons know by experience, 
gives o.f very abundantly the pungent fumes of sulphurous 
acid when it is burnt. Limed coke, on the otber hand, 
evolves very little sulphurous acid on combustion, and, 
granting that the original admixture of lime and coal was 
absolutely perfect, would evolve absolutely no sulphurous 
acid. 

The limed coke has another advantage, and that advantage 
was quite unexpected when the investigation of Cooper's 
process was begun in the Jaboratory before the filing of the 
specification. Inasmuch as lime, and calcium compounds 
gencrally, are pre-eminently non-volatile, the addition of lime 
to the coal before distillation must be equivalent to the addi- 
tion of 80 much mineral matters to the ash of the coke given 
by the coal. Limed coke, manufactured from a givén qual- 
ity of coal, must necessarily contain more fixed matter or 
ash than common coke from the same quality of coal. We 
dislike fuel which leaves much ash; and, indeed, ash in fuel 
is recognized as not only unprofitable but ‘* profligate ”— 
to borrow a term from agricultural chemistry. It was an- 


* A paperread before the Society of Arts, London. 


ammonia, the yield of ammonia would be from 25 to 50 
Ib. of ammonia per ton of coal carbonized. The production 
of coke appears to be incompatible with the complete trans- 
formation of the nitrogen into ammonia, for coke contains a 
solid carburet of nitrogen, endowed with great stability, 
and resolvable into ammonia only when the coke is made to 
assume the gaseous form, by combination with oxygen and 
hydrogen, 

Cooper’s process increases the yield of ammonia very con- 
siderably, without making a sacrifice of the coke, Experi- 
ments mude in my laboratory on the yield of ammonia by 
Cooper’s process show that the ton of coal may be made 
to give from 12 to 15 lb. of ammonia, when it is limed, upon 
being distilled. And I Jook for a similar result in practice 
ou the large scale, not immediately but in course of time. 

A substantial gain in ammonia, due to the liming process, 
has been shown by the following engineers: Mr, Trewby, 
at Becton; Mr. Jones, at the Commercial Gas Works; Mr. 
Paterson, at Cheltenham; Mr. Wilton, at Silvertown; Mr, 
Eastwood, at hae Mr. Botley, at Wormwood Scrubbs; 
and Mr. Dougall, at Tunbridge Wells. The highest compara- 
tive yield, ¢. ¢., the greatest difference between the same 
sample of coal in its limed and its unlimed condition, bas 
been shown by Mr. Botley, at Wormwood Scrubbs. Mr. 
Botley showed that, in his experiment, the yield of ammonia 
was doubled when the coal was limed. The highest abso- 


lute = of ammonia bas been shown by Mr, Dougall, at 
Tunbridge Wells. 
In the course of these trials, which have been going on du- 


ring the last eighteen months, I have been strongly impressed 
with the inadequacy of the arrangements for the collection 
and storage of the gas liquor in most gas works, and especial- 
ly in old gas works, At the old Bankside Works, belonging 
to the South Metropolitan Gas Comeeny no gaiv of ammo- 
nia was registered. At the Vauxhall Works, another branch’ 
of the South Metropolitan Gas Company, there was no gain 
of ammonia, and yet some 30,000 tons of coal had been 
limed. LIentertain nodoubt whatsoever that the failure to 
get the gain of ammonia depended on the bad arrangements 
which prevail at those works. 

(2.) The slight increase in the fraction of the carbon which 
assumes the volatile condition when limed coal is distilled 
has been dealt with ona recent occasion, and I will pass it 
over without further mention, 

(8.) The great diminution of the fraction of the sulphur 
which assumes the volatile condition when “ limed coal” is 
distilled will now engage our attention. 

Chemists are quite familiar with the fact that sulphur pre- 
sent in organic compounds can be caused to attach itself 
firmly to calcium, by simply heating the organic com- 
pound in contact with lime; and, in accordance with general 
chemical principles, a perfect mixture of coal with excess of 
lime cannot possibly evolve sulphur compounds when it is 
heated strongly. It will, therefore, be intelligible that limed 
coal should yield little or no volatile sulphar compounds 
when it is employed in making. 

In a preliminary experiment, in which gas was made from 
limed coal in the laboratory, so striking was the absence of 
sulphur compounds from the gas, that the patentee recog- 
nized the gas as being fragrant rather than fetid, as is the 
case with common crude gas. Sulphur, as is well known, 
occurs in crude-coal gas partly and mainly in the form of 
sulphureted hydrogen, and partly in the form of what is 
by gas managers termed “‘sulpbur,” or “sulphur com- 
pounds otber than sulphureted hydrogen.” These sulpbur 
compounds consist of bisulphuret of carbon and a variety 
of other volatile sulphur compounds which are little under- 
stood 

As has been said, the main portion of the sulpbur exists 
as sulphureted hydrogen. I have found from 0°8 to 1°5 
vols. of sulphureted hydrogen in differentsamplesof com- 
mon crude-coal gas. The ‘ sulphur otberthan sulphureted 
hydrogen ” in common crude-coal gas, as farag I have been 

le to ascertain, is less than 0°3 vols. per 100 vols of gas. 

Both the sulpbureted hydrogen and’ the “sulphur com- 
pounds other than sulpbureted bydrogen ” are diminished 
by the application of Cooper’s process. Even when Cooper's 
process is very imperfectly carried out, that is to say,when the 
roixing of the lime witb the coal is very imperfedt, the dimi- 
nution of the sulpbur in the crude gas has beemobserved. 
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Thus, for instance, at the Vauxhall gas works, where the 
coal has been very imperfectly limed, the following observa- 
tions were recorded in Japuary, 1883: 


Vols. of sulphureted hydrogen in 100 vols, of crude gas from: 


Limed cva!. Unlimed coal. 
Experiment 0°42 061 


In addition ‘to the evidence of the diminution of H,S af- 
forded by examination of the gas itself, there is other and 


equally conclusive evidence afforded by the prolongation of 
the time during whicb purifiers retain their activity. Thus, 
at Tunbridge Wells, the duration of the active life of an| 
oxide of iron purifier has extended so that a life of ten days 
has been prolonged to much more than fifty days. In fine, 
this diminution of the sulphureted hydrogen by Cooper's 
process is so palpable that it cannot be overlooked. Equally 
certain is the diminution of the ‘‘ sulphur compounds other 
than sulphureted hydrogen,” and the diminution is palpa- 
ble, even in cases when the mixing of lime aud coal has 
been very imperfect. 

=At the Vauxhall gas works there were, in the early part 
of last year, supplies of crude gas from limed coal in one 
retort house, and of crude gas from unlimed coal in another 


retort house. Comparative testings of the gas were made 
with the following results: e 
1883. Limed. Unlimed. 
30th January .. 26:3 
1st February 208 25°6 
2d 1671 26:3 
. 15°4 25-0 
6th - 153 27°8 
8th ive 164 28°2 
9th 16°7 24-1 
10th 136 23°5 
IV. oe 152 
. 130 21°0 


On the 14th February, 1883, all three retort houses at 
Vauxhall were placed under Cooper's system, and there was | 
no gas from unlimed coa)-at the Vauxhall works, and the | 
comparative testing came naturally to an end, In the above | 
investigation the circumstances of the case precluded the 
employment of the Referee’s method, and Harcourt’s method 
had to be resorted to. Each figure in the above statement 
is the mean of some four or five readings. 

After 15th February, when all the gas at the works was 
made from Cooper's limed coal, a pipe from the main in 
one of the retort houses was caused to convey a portion of 
the crude gas to a small condenser, and then the gus went 
through a scrubber, and then through three boxes charged 
only with oxide of iron, and then it was collected in a small 
holder, which was filled every day. The gus was tested by 
the Referee’s method, and gave tbe following results: 

Grains of 8S, per 
100 cubic feet 


1883. of gas 
23d LOM 


On 26th February very little lime was added to the coal, 


of coal gas, and with purifiers which require changing only | the presence of an excess of lime did not part with its sul- 
once or twice a year, the gas industry enters upon a new | phur. Se certain was this adbesion of sulphur to calcium, 


era, 

In dealing with the financial side of the liming process, I 
have first to direct attention to an almost unique feature 
which distinguishes this process from what is usually 
brought before the gas industry. No new plant is required, 
but, on the contrary, plant is diminished. Neither,is any 
new material brought into the gas works, for lime bas been 
there ever since the gas manufacture began. Computing on 
the one ton of coal carbonized, as is customary among gas- 
makers, the cost of the lime itself, and the slaking of it, and 
its application to the coal, is about 6d. per ton of coal car- 
bonized. A small allowance for extra retort room has to 
be made, for a ton of coal without lime gives practically 
about the same quantity of gas as a ton of coal with lime, 
This allowance is 2d. The debit side of the account is 
therefore 8d. 

On the credit side there are a variety of items. First of 
all, the cost of the lime is, to a great extent, recovered when 
the coke is sold. The presence of the lime in the coke, as 
bas been explained, is useful. And buyers of coke have al- 
ready acknowledged the utility of the lime in the coke by 
paying for it. The saving in the cost of gas purification is 
a most important item. There is a saving of 90 per cent. in 
labor, and almost an entire saving of the purifying material. 
The saving in purification may be set down at 7d. Then 
there is the gain in ammonia, 9d., and the gain in tar, 2d. 
On these items alone there is a balance of one shilling per 
ton of coal carbonized. This is « very moderate estimate, 
and at Tunbridge Wells gas works has been greatly ex- 
ceeded, 

Besides the above advantages, which ure immediate and 
on the surface, there are other advantages. The saving in 
purifying plaut is a very great advantage. Many gas works 
are in great straits, by reason of the inadequacy of the puri- 
fying plant to meet the requirements of the winter make of 
gas. In these instances, the adoption of the liming process 
is a Vital matter. The question of the abatement of nuisance 
has a financial aspect, and the possibility of doing away 
with the lime purifier will enable many a gas works to con- 
tinue in existence in the midst of a dense population. 

I have, at the Southport meeting of the British Associa- 
tion, called attention to the sanitary aspect of this subject. 
To stop the pollution of the general atmosphere with sul- 
phurous acid is, briefly, that which the adoption of the 
liming process will achieve. To accomplish that, is to 
bring back vegetation into our towns, and to remove one of 
those general agencies which tend to depress the vital energy 
of the population, 

By the production of an illuminating gas of unprecedent- 
ed freedom from sulphur, the liming process will greatly 
benefit the gas consumer in his home. Gas, as bitberto 
known, has been one of the most destructive agents which 
has ever entered our houses, Gas practically free from 
sulphur, that is to say, gas such as the liming process fur- 
nisbes, will cease to be destructive, and will become as barm- 
less as the electric light itself. 

During the discussion Prof. Wanklyn said further it was 
a marvel to him, from what he saw of the liming which took 
place at Liverpool, how any result whatever could be ob- 
tained. The coal, instead of being the usual mixture of 
lumpy and small coal, was in large blocks, 40 per cent. to 
60 per cent. being cannel. The mixing performed was of 
the most rudimentary kind, and it spoke very highly for the 
process that, under those conditions, the gain in ammonia 
was so marked that Mr. King could not fail to recognize it. 
The lowering of the sulpbur compounds was also very 
marked, and, as he bad been informed, Mr. King wrote to 
Mr. Livesey, saying that they bad solved the sulphur pro- 
blem. That occurred soon after the introduction of the 
process, With regard to the destruction of the furnace bars 
when the process first came out, no ove could possibly bave 


that you might actually measure the amount of sulpbur in 
| coal taking powdered coal, weighing it, mixing it with 
about half its weight of slaked lime, and then igniting in a 
platinum crucible. In that way you got sulphate of lime, 
| which you could wash off and convert into sulphate of 
| baryta. He bad determined the amount of sulphur iv coal 
in that way, which seemed to bim an absolute proof of the 
perfect manner in which sulphur and calcium held to- 
gether. 


KEROSENE—ORIGIN OF THE NAME. 


As early as 1739, there appears in the records of the Royal 
Society ef London, in an account of the experiments of Dr. 
Clayton, the statement that, in the distillation of coal for gas, 
there appeared a black oi], which, however, was pot exam- 
ined closely, gas being the object of interest. In 1781, the 
Earl of Dundonald obtained a patent ir England for distill- 
ing coal for gas, and in 1805 Mr. Northern, of Leeds, Eng- 
land, mentions oi! as resuJting from coal distillation. Lau- 
rent and Reichenbach noticed and wrote upon the oils from 
coal by distillation. In France, Selligue first distilled the 
bituminous schists of Autun for burning fluids. Mansfield, 
in 1847, patented in England bis mode of obtaining the vola- 
tile liquids from tar for dissolving rubber. In the same year 
Dr. Abraham Gesper, in treating the pitch of Trinidad, ob- 
tained various products, and burned them in lamps at one of 
his lectures at Halifax, Nova Scotia, and at Charlottetown, 
Prince Edward’s Island. The Earl of Dundonald, at that 
time admiral on the North American station, and at Halifax 
a part of the time, afforded Dr. Gesner facilities for experi- 
menting with the pitch of Trinidad, he being owner of a 
portion of the great Pitch Lake of that island, and interested, 
as may be supposed, in the results of the distillation of bitu- 
minous substances. Numerous patents followed that of Dun- 
donald, who again, in 1852, obtained patents in England, 
some of them based directly or partly on oil making from 
coal] and coal tar. In 1850, James Young, of Manchester, 
obtained a patent in England for paraffine oil. naming it 
from the solid hydrocarbon ‘ paraffine” usuaily found in 
coal. He used Boghead coal principally, and began the in- 
dustry in that country four years after. Dr. Gesner patented 
** kerosene oil” in the United States in 1854, and in 1856 ob- 
tained a patent for improvements in its manufacture. The 
writer, a near relative of the patentee, recalls the debate upon 
the name to be given to the new illuminating oil, and the 
reason why ‘‘ kerosene” was decided upon. 

Paraffine, which occurred in the manufacture, has a waxy 
appearance, and was formerly called *‘ tar wax,” and it was 
suggested that Greek words which signified ‘ wax oil” might 
form a proper name. Therefore Keros, wax, and elain, oil, 
were chosen. At that time, camphenc, a compound of alco- 
hol and spirits of turpentine, was in use as an illuminator, 
and it was decided to adopt its termination, the public being 
familiar with it, and accordingly Kerosene instead of Kerose- 
lain was decided upon. The patentee used the word to dis- 
tinguish certuin portions of the distillate from coal also. The 
name *‘ puraffine” has a much less fanciful origin; but kero- 
sene has kept its place in popular use, being applied toall kinds 
of mineral illuminating oils, and has passed into the language 
through the dictionary since it was originated thirty years ago. 
The first kerosene or oil distilled from coal in this country was 
made in 1854 by Dr. Gesner at the works of the New York 
Kerosene Oil Company, at a place now called Blissville, near 
Penny Bridge, on Newtown Creek, Long Island, The coal 
used was a certain description of cannel from Dorcbester, 
New Brunswick. It was low in yield, but produced a fair 
| burning oil. The chemicals used, oil of vitriol and caustic 
| soda, came from the works of Martin Kalbfleisch, at Busb- 
| wick; Stillman & Allen (the Novelty Iron Works) supplying 
|the apparatus. The agents of the company were Messrs, 


felt more keenly than be did that they would have to con-| John H. Austin and George W. Austin, and they disposed 
tend with almost insuperable prejudices, that it would be | of the oil at their place of business in Beaver Street, near 


said that the coke was spoilt and everything destroyed. 
Now, at Vauxhall, the process was put on to one of the 
retort houses in January, and continued up to June, about 
1,000 tons of coal being carbonized weekly, and no damage 
had occurred to the furnaces that he had heard of. If it 
damaged the furnaces in one place, it should in anotber, No 
damage either was done at Tunbridge Wells; but this im- 
mense damage was done in Liverpool. No doubt this de- 
pended upon the peculiarities in the way the work was car- 
ried on. Mr. Harris had asked what they did with the car- 
bonic acid? Now, the use of lime in the retort did not ‘di- 
minish the proportion of carbonic acid which came out with 
the gas, but the extra ammonia which was formed absorbed 


| Delmonico’s corner. 
| The new illuminating oil met with the strongest opposition 
from the turpentine and alcohol trades. Its odor, which was 
| not then so well removed as it was later on, gave those inter- 
| ested a weapon against its introduction, which at times seemed 
likely to be wielded fatally. After a time, however, its soft, 
| steady light and perfect safety, in contrast with the poor 
light and fiery rays of camphene, gained it friends and eng- 
bled its manufacturers to make headway against all opposi- 
|tion. Mr. John H. Austin greatly assisted in the introduc- 
tion of kerosene into common use by bringing from Europe 
}an improved burner, the “ Vienna burner,” which has 
|formed the basis of numberless so-called improvements 


next day no lime was mixed with the coal, and Cooper's | Some of it, and practically, in the gas as it left the purifiers, | since. Camphene and ‘burning fluid” had to give way, 


process was stopped till 5th March, when it was recom-| 
menced, and continued for many weeks, 


there was a smaller amount of carbonic acid. In the ordi- 


|and by the time that petroleum, the discovery of which was 


| nary process, as conducted in London, the carbonic acid | led up to by coal oil distillation, appeared in Jarge volume, 


Continuing the tabular statement, the figures were as fol- | ¥88 taken out, not because it did no direct harm, but be-| there were fifty-six coal oi] works in this country. There 


lows: 


The amount of coal carbonized at that time at Vauxhall | 
amounted to about 3,000 tons a week; and the success of | 
the process was so manifesi, that even the officials of the | 
South Metropolitan Gas Company were moved, and on 
March 9tb, on the occasion of the emptying of one of the 
large lime purifiers at the Vauxhall works, the opportunity 
was seized to substitute oxide of iron for the lime. About 
a week iater, a second lime purifier was refilled with oxide 
of iron, and on March 24, a third lime purifier was charged 
with oxide of iron, and from that time forward, for a con- 
siderable period, no lime other than that employed in the 
Cooper process was used at Vauxhall. 

As I have already mentioned, the liming of coal, as carried 
out at Vauxhall, was very irregular and imperfect. Since 
that time, Cooper’s process has been put in operation under 
less unfavorable conditions, By the aid of the admirable 
machine which the gas industry owes to Mr. West, a good 
and regular admixture of the lime with the coal has become 
practicable, and at the Tunbridge Wells gas works—vot- 
withstanding that the coal is rather highly sulphurous, con- 
taining 1°7 per cent. of sulphur—an average of 3°0 grains of 
sulphur per 100 cubic feet of gas has been maintained for 
three weeks. Not only has the lime purifier been abolished 
at Tunbridge Wells, but so altered is the function of the 
oxide of iron, that the manufacture of gas in Tunbridge 
Wells has been correctly designated by Mr. Spice as an} 
operation in closed 

With the sulphur reduced to 3 grains per 100 cubic feet 


cause it must be removed before you could use lime so as to 
lower the sulphur compounds. When carbonic acid oc- 
curred in considerable quantity, it was worth taking out, 


| but traces of it were not, as there was no process by which | brought their material from various mines. 


ou could take them out which would not itself lower the 
iluminating power of the gas to as great an extent as the 
carbonic acid itself. He was afraid he bad not made him- 
self quite clear with regard to the improvements claimed for 
this process. It was claimed that thev, in one sense, 
abolished all purifiers whatever; that only the oxide of iron 
required to be used, and that the purifier need only be 
opened once or twice a year, just as a scrubber bad to be 
opened occasionally ; the lime purifiers disappeared altogeth- 
er, and the oxide of iron lasted so long that the process be- 


were thirteen in Pennsylvania, thirteen in New York, twelve 
| in Ohio, ten in Kentucky, six in Massachusetts, and two in 
Connecticut, Those in New York and the Eastern States 
Those in the 
other States named, almost without exception, worked the 
cannel coal of seams near at hand. There are yet to be seen 
| the ruins of coal oil works in the States of Ohio and Ken- 
‘tucky, and their neighbors, probably, These works, like 
those of the seaboard, made no stand against the wave of 
| petroleum which swept over them, They could do so now 
if thev were alive. Between 1854 and 1860, a Jarge number 
| of ‘‘experts” in coal oil appeared, and in the States named 
} and around the cannel coal regions, were as frequently seen 
|as the ‘ chemist from Freiberg,” who now turns up where 


caine one of work in closed vessels. There was a very | gold and silver are worked in the far West. Some of these 
beautiful theoretical explanation of the fact. The gas, asit | ‘*experts” became in time very skillful in their business. 
left the retort, contained 0°4 of sulpbureted hydrogen, and | They bad not bad the time to become very familiar with the 


|one per cent. of air entering the gas would give sufficient | chemistry of hydrocarbons generally, and ‘‘light product,” 


oxygen to consume that sulpbureted hydrogen. What was! to desiguate one portion of the distillate, and “ eavy pro- 
realiy done iv this process, when properly carried out, was {| duct,” to distinguish another, almost comprised their numen- 


| to make use of the traces of air which entered, and practi-|clature; but they were practical and intelligent men, and 


cally to do all the purification by means of that trace of | none the less efficient for being unacquainted with the very 
air. The oxide of iron purifier became a sulpburet of iron | remarkable substances and compounds which, since then, 
sponge, the function of which was to transfer oxygen from | chemists have been so good as to discover in the ‘* crude dis- 
the traces of air to the sulphureted hydrogen. That was tillate” from coal. At first the farmers in Ohio, at least, 
why the process was one of operating in closed vessels. A were rather opposed to any distillation which would not 
question bad been asked about the adhesion of sulphur to) produce whisky, and made objections to disposing of lands 
calcium. One of the prejudices he knew they would have | offering good coal prospects, for which the coal oil distillers 
to deal with arose from the well-known fact that the con-| soon developed a very keen scent. The country ministers, 
tents of the lime purifiers, when taken out and exposed to! in many cases, could not be persuaded that anything could 
the air, evolved sulphureted hydrogen. That sulphureted | be distilled from coal, and insisted that coal distillation was 
hydrogen did not come from sulphate of calcium, but from!a cloak for another kind, much more to the taste of their 
a compound of sulpburet of calcium with sulphureted hy- | flocks. The writer remembers being denounced in meeting 
drogen. That sulphuret of calcium adhered to the sulphur- | as ‘‘Satan’s messenger,” because he had brougiit two east 
eted hydrogen, but when the compound became heated by | iron stills and x lot of condensers into Muskingum Coupty 
oxidation, the sulpbureted hydrogen parted company with | from Cincinnati, and was bunting up work on a cannel¢oal 
the sulphuret of calcium; but really sulphuret of calcium in | seam which promised well. 


| | 
; 
| 
| 
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Following kerosene, came Breckenridge, paraffine, Lu-|tion. In the Kanawha Valley and at other places, sulphuric 
easco oil, Downer’s kerosene, and others. he kerosene | acid could be had from domestic sources, and caustic soda 
patents passed into Downer’s hands after a few years, and | from the salt there made or from that of Louisiana. There 
he used the Albert coal, or asphaltum rather, of New Bruns- | is no need whatever of our country depending for its chief 
wick largely at his works in Boston, The Breckenridge | chemical reagents upon any other, and yet at the present 
Company worked under Young’s patent, and produced an | time Sicily sends us sulphur and England soda ash. 
excellent burning oil. Tbe processes described in both pa-| It is doubtful whether there is any coal region known that 
tents were much improved as time went on. Mr. A. C. | will compare with that indicated. Itis vast in extent, indeed. 
Ferris, of Tarentum, Pa., introduced the first burning oil | Most of its coul seams can be mined in the simplest manner, 
made from petroleum. This was the ‘carbon oil.” 90 cents per ton being its average cost at works and factories 

In all cases where coal was used, the result-in yield and| near by. A large proportion can be mined in bills which 
quality of oils was largely influenced by the heat employed | the seams, 4 and 6 feet in thickness, pierce. Adits can be 
in procuring the “first distillate.” To effect the distillation | driven in the seams themselves, and drainage and ventila- 
of all of the products from coal, and at the same time to pro-| tion had to any extent without pumps or furnaces. The in- 
duce the smallest quantity of gas or uncondensable matters, | vestment of $140,000 to produce 4,500 gallons of oil per day 
was the object. The distillation was. usually conducted in | may seem large to the petroleum well owner; but wells cost 
gas retorts, with a condensing apparatus attached. Large } the owner very frequevtly very bigh prices in land values 
clay retorts were also used. An invention of Luther and W. | and other costs, and they have no element of stability to 
Atwood was tried, with good results. It was called a ‘‘ meer- | compare with that of the coal seam. The great flowing well 
schaum,” and was an upright furnace resembling the bowl | soon becomes a pumping well. At the present moment, pe- 
of a pipe into which the coal was dumped, the fire started | troleum is nearly 16 per cent. greater in specific gravity 
from the top, a suction blower carrying it down through the | than it formerly was, and is entailing some change in its 
mass, ard the condensable products running off at the bot-| treatment in consequence, as refiners are realizing to their 
tom. It was capable of working large quantities of coal at | cost. This increase in specific gravity indicates that there is 
atime. When coal is cheap, and a not very fine quality of |a gradual falling off in the area of light oi! production, and 
oil is expected, it migbt prove useful and profitable. that the oil regions have blown off their froth and must set- 

The crude distillate, however obtained, was distilled and | tle down to less profitable production. If the cost of unpro- 
separation made of the different parts, as ascertained by the | ductive wells were added to the cost of all, it may be that 
hydrometer. These separated parts were treated with their | the coal seam would show us the best investment. 
proper proportion of sulphuric acid and caustic soda alter-| As a rule, adull fracture, great comparative ee. and 
nately, then usually redistilied and treated, the products of | easy inflammability in a candle flame are favora 
the whole manufacture being naphtha, burning oil, and lu-|an oil coal. Sometimes shales and schists of inferior ap- 
bricating oil. The gas produced was usually collected and rance are rich in oil, the value of any of these bituminous 
used as fuel or for lighting the works. Coke making coals | substances depending largely upon their situation with re- 
afforded fuel also. Pitch or tar from stills was also made. | gard to rivers, railroads, etc. The value of each item of the 
The carbolic acid and ammonia were not taken account of, | distillation must be considered before any proper estimate of 
aud were permitted tu run to waste, nor was the sludge acid | the value of any coal can be made. A correct idea of the 
recovered in any way. value of any coal cannot be had by merely ascertaining the 

Petroleum refining is rather an easy affair compared with | amount of volatile matter it may yield. Boghead coal yields 
coal oil refining, and the latter certainly costs more; yet| more volatile matter than Breckenridge, and yet the latter 
though petroleum has brought great wealth to the country, | yields 10 per cent. more of marketable oil. An experimental 
and to look closely into it may seem rather like looking a gift | test of any coal, carrying it out to its last results, is the 
herse in the month, it is a questiow whether it would not, on | safest way of getting at its value, varying the heat under 
the whole, have been a good thing for the United States if | which it is distilled to suit its character and to obtain its 
petroleum wells had never been discovered and opened. Pe- | best results. 
troleam has destroyed, in the most frightful way, many| The literature of coal oil is limited. Dr, Antisell, in 1859, 
thousands of lives. It is never, in a crude state, or when | published ‘* The Manufacture of Photogenic or Hydrocarbon 
improperly refined, as safe as gunpowder in destructive pro-| Oils.” This was a carefully written work. Dr. Gesner, in 
perties. It is not an overestimate to place the loss at one | 1861, published ‘A Practical Treatise on Coal, Petroleum, 
fifth of all the value it has produced, to say nothing of the | and other Distilled Oils;” and in 1865 a second edition was 
lives it has taken. It is true that the price of refined petro-| published of the same work, by G. W. Gesner. These were 
leum to the consumer, say 15 cents per gallon, is not high, | practical works, with —— and the apparatus used at 
but the best kerosene or paraffine oil from coal will burn, | that date in distilling coa! and petroleum oils. Prof Henri 
with equal light, measure for measure, twice as long as re-| Erni brought out a volume in the same year, giving the 
fined petroleum, and with perfect safety—an element that | chemistry of the hydrocarbons principally. 1t was entitled 
may fairly be considered in calculating values. “Coal Oil and Petroleum: their Origin, History, Geology, 

The able and exhaustive report on ‘* Petroleum as an Illu-| and Chemistry; with a View of their Importance in their 
minator,” by Professor Chandler, in 1871, shows how unsafe | Bearing upon National Industry.” Prof. Henry Wurtz has 
most of the refined petroleum then was unless it bad been | made very careful examination of coal products, as is shown 
manufactured by firms who made a special bid for popular| by his pamphlets, Prof. Chandler’s report, in 1871, before 
approval by care in that particular. Tost of the refined pe-| mevtioned, completes the list in this country. These works 
troleum at the present time is, perhaps, fairly safe, but it | are out of print, and can only be found at the libraries, There 
never bas equaled coal oil in that respect. The best kero-| are several German and English writers who bave noticed 
sene and paraffine oils are as safe as need be, the Brecken-| the subject generally. 
ridge, the Downer, of Boston, and R. 8. Merrill’s is an illu-| There is a wide field, in all senses, for the manufacturing 
minating oil which was as safe as sperm oil and not more | chemist in the distillation and treatment of coal oils. The 
readily ignited. When coal oil distillation was abandoned, | efforts of many minds had brought coal oils to a condition 


le signs of | 


manganese and sulpbate of soda remaining. The crude 
iodine is rectitied by sublimation. 

Iodine has no equal in its importance to the photographer, 
By its means Father Daguerre was evabled to make the first 
sun pictures—daguerreotypes, properly so called from their 
inventor. At one time, and not so very far remote, it seems 
to me the daguerreotype took up all our attention and energy, 
and pictures were made which stood high in the estimation 
of the public. 

About the time when the talbotype was first introduced 
in America, daguerrean pictures bad reached with us a point 
of superiority which made the American daguerreotypist 
pre-eminent over kis confreres of other countries, and justly 
so. Pictures made at that almost forgotten time can even 
now be well compared with any glass or paper photograph 
ever made. Many of usremember yet the works of Whip- 
ple, Brady, the two Roots, McClees, Pollock, Whitehurst, 
Hesler, Fitzgibbon, Whitney, the brothers Peal, and others. 
It may not be in place to give expression to sentiments, but 
* old love never rusts.” 

The eminent results obtained by the daguerreotype pro- 
cess induce me to say something of the part iodine took in 
that process. A = be of copper having a highly polished 
metallic silver surface, was submitted to the action of the 
vapor of iodine till rendered of a violet hue. Io this state 
the plate was not ready, however, for the exposure to light, 
it having to undergo repeated fuming till its color changed 
from violet to yellow,then rose color, and finally gray. The 
original process of Daguerre was conducted wi'h the vapor 
of iodine only. The discovery of Goddard, which increased 
the sensitiveness by means of bromine, came much later, 
| and will not be considered here. The deposit of iodide of 
| silver upon the plate was so attenuated that it could hardly 
be detected by a delicate balance. After exposure to light 
the image remained latent, as in other processes, and had to 
be developed, in this case, with the vapor of metallic mer- 
cury. Few questions have given rise tosuch protracted dis- 
cussion as that of the nature of the daguerreotype image. 
The quantity of the material to be operated upon was, how- 
ever, 80 small, that it was quite impossible to ascertain its 
composition by direct analysis. There appears but little 
doubt that the image formed consists of metallic silver and 
mercury in the state of a mercurial amalgam. 

In modern photography free iodine is employed, either in 
the form of tincture or an alcholic solution, and sometimes 
as ap aqueous solution, when it is reudered soluble by an ex- 
cess of an iodide haloid. Its use as an addition to collodion 


|is well known. The operator removes silver stains from his 


hands witb tincture of iodine, iodide of silver being formed, 
which is afterward taken off by a sulvent like cyanide of 
potassium or byposulphite of soda. 

Iodine will combine energetically with non-metallic bodies, 
There are known to exist an iodic acid (10,4) and a periodic 
acid (10,), the first of which may form occasionally when cer- 
tain photo-chemical processes are in operation, but does not 
need our Special attention. 

With hydrogen, iodine forms an acid similar to hydro- 
chloric acid, which is easily decomposed by the oxygen of 
the atmosphere. 

Iodine of nitrogen, a most explosive substance, is formed 
by mixing iodine with ammonia. The attention of photo- 
graphers has of late been directed to this body, owing to its 
great sensitiveness to light. Uwder its influence, nitrogen is 
liberated, and iodide of ammonium and iodate of ammonia 
are formed. A strong light accelerates the decomposition; 
the most energetic action takes place under the yellow rays, 


the Jeast under the violet. Guyard intends to use these re- 


lamps to burn it were becoming quite perfect. The iron in-| almost perfect when the manufacture was arrested. At the | actions for photometric purposes, measuring the amount of 
liberated nitrogen. 

¢ | Metallie Combinations of Todine.--Of all the iodides. Jet us 

ing large. The chemical manufacturing industry, which it | themselves have been already invented. Whether coal] will | consider the one first brought to our knowledge—iodide of 


terest would have been greatly benefited by the continuance | present time, it would need ouly care to arrange all the de- 
of the coal oi! distillation, its consumption of that metal be-| tails of the process of such a manufacture; the processes 


-is hoped will become more and more a domestic one, would | soon again be called upon or not to supply the demand which 


also have been benefited by the continuance of coal oil dis-| petroleum has certainly fostered, there was a great industry 
tillation. begun when, at the works on Newtown Creek, was produced 
In place of being carried on with immensely dangerous | the illuminating oil whose name has become a household 
storage tanks in crowded localities, as much of the retining | word—Kerosene.—Hng. and Min. Jour. 
of petroleum now is, coal oil works would be scattered over ———————— 
a large area, one equal to that of the cannel coul fields, along IODINE 
the tributaries of the Ohio, the Tennessee, and Missouri, saecil 
each works becoming the center of industry, and each con- By CHARLES EHRMANN. 
Iodine. Symbol, I. Eq., 127. 


tributing to the wealth of the country in many ways that 

troleam never can. The output of such works would 

loping, discovered by Courtois in 1812, is, like chlorine, 

Illuminating and lubricating oils, paraftine for candies and | disseminated all over our planet. It is never found in its 
other uses, naphtha, and benzole for aniline, ammonia, and | free state or in large quantities, In the mineral kingdom it 
carbolic acid. _ occurs but rarely, and when found is bound to either mer- 

It would require undoubtedly a very large quantity of coal | cury or silver. It is more frequent in mineral waters and 
to supply the oil demand should the petroleum wells cease | saline springs. It is prepared commercially from kelp, the 
flowing altogether—not less than 12,000,000 tons per anoum | ashes of certain deep sea fungi and other marive plants, 
of average yielding cannel; but that is a most unlikely thing | where it usually occurs as iodide of sodium. 
tooccur. It is to fill the demand gradually that coal isto} At an ordinary temperature iodine is solid, of a gray color 
come into play. Sixteen companies are now distilling bitu-| and metallic luster, resembling graphite, with which it is 
minous shales in Scotland, yielding 25 gallons of paraffine | sometimes adulterated. It has « peculiar odor, is volatile, 
oil per ton, and are reported as paying a good profit. becomes liquid at 102 deg. F.,and boils at 180 deg. F., when 

The time has arrived when coal oil could be distilled to | it is resolved into deep violet vapors. The color of these 
profit in the cannel coal regions of Kentucky, Virginia, | vapors suggested its name, for iodes means in the Greek lan- 
Ohio, and Pennsylvania, at least; not because petroleum | guage violet. When sublimed, it forms rhomboidal crys- 
has advanced in price, but because all of the products of the | tals. It is easily soiuble in ether and in alcohol, but little 
distillation of coal are of greater value than they formerly | in water (1 to 7,000). The presence of free iodine is detect- 
were, their utilization better understood, their heavier oils | ed by boiled starch, which is rendered intensely blue by it, 
and paraffine more in demand, and the perfect safety of their | When a small quantity of an iodine salt—as, lor instance, 
burning oils more appreciated by the public. There is little | iodide of potassium—is added to starch, with the addition 
doubt that a burning oil made from coal, and advertised as | of a few drops of diluted chlorine water, iodine is liberated, 
such, would command a higher price than retined petroleum. | and produces the blue color. If, however, the least excess 

The following estimate of the value and cost of the pro-| of chlorine be present, the color dces not appear, as chloride 
duct of a ton of Virginia cannel coal will afford a fair basis | of iodine is immediately formed. 


potassium (KI, eq. 1661). When it became necessary to 
form iodide of silver by double affinity, potassium iodide 
was introduced for that purpose by Talbot, Le Gray, the 
Langenhbeims, Whipple, Archer, and others. When daguerre- 
otypy began tobe discarded, sensitive or was made, 
and sensitive films of albumen, serum, collodion, ete., were 
formed, using for that purpose iodide of potassium and_ni- 
trate of silver, 

Iodide of potassium is an anhydrous salt. It crystallizes 
in cubes, is volatile at a very high temperature, and very 
easily soluble in water, Alcohol dissolves 1 part in from 40 
to 60. (According to Hardwich, 1 part in 180 absolute aleo- 
hol.) The commonest impurities contained in this bhaloid 
are the chlorides of potassium and sodium, bromide of po- 
tassium, and carbonate and iodate of potassa. 

The presence of a chloride may be determined by nitrate 
of silver, This test throws down from the pure salt nothing 
but iodide of silver, which is scarcely soluble in water, while 
chloride of silver,is readily dissolved. If a solution of im- 
pure iodide be precipitated by an excess of nitrate of silver 
and agitated with ammonia, the latter will dissolve any 
chloride which may be throw» down and will yield it again 
as a white precipitate on being saturated with mitric acid. 
If, on the other hand, the iodide be pure, the ammonia will 
take up only a minute quantity of iodide of silver, and the 
addition of nitric acid will scarcely disturb the transparen- 
cy of the solution. 

The low price of bromide of potassium, compared with 
that of the iodide, has caused it to be used as an adulterant. 
When it is suspected that bromide is sold for iodide, the 
fraud may be detected by the’ addition of sulphuric acid, 
which produces copious reddisb fumes in place of the purple 
ones arising from the pure salt, 

Bromine is detected by adding, in excessa solution of 
sulphate of copper and aqueous sulphurous acid to an aque- 


for caleulating the profits of coal distillation: In many countries seaweed is burned for the sake of the | 
ash, the product being a dark colored, fused mass called | 


PRODUCTS. kelp. 
Kerosene (25 gal. @ 10 ¢.).. -.......2205 «.- $2.50 his substance, besides carbonate of soda and iodine of 
Lubricating oil (10 gal. @ 16 c.)........... sodium, contains more or less common salt, chloride of po-| 
Paraffine (12 Ib. @ 9.) tassium, sulphate of soda, etc. The deep sea fungi contain | 
Naphtha (10 gal. @ 10 c.)............... desde SE most iodine, and when they are burned at a low tempera- | 


. 

Carbolic acid (10 lb. @ 10 1.00 A 

kelp contains Part of iodide. It is lixiviat- | 
a 


$7.48 with water,in which 


ture for fuel, as is the case on the island of Guernsey, their | ture of iodine, the color of which is destroy 
ashes furnish more iodide than ordinary kelp. Onan aver- | Bache.) 


ous solution of the iodide. This gives a precipitate of pro- 
toiodide of copper. On treating the filtered liquid with 
ether and cblorine water, if bromine be present the ether 
which rises to the surface will be tinged with a reddish-yel- 

low color. 
Carbonate of potassa may be discovered by lime water, 
which causes a milkiness (carbonate of lime), and by tinc- 
ed. (Wood and 


The preparation of iodide of potassium is not very diffi- 


ut half of it dissolves. The! cult, and even an amateur chemist or photographer can easi- 
solution is concentrated to a pellicle, and allowed to cool, | ly makeit. To 6 ounces of caustic potash dissolved in bvil- 


In many cases the coke and illuminating gas obtained are | whereby nearly all the salts, except iodine of sodium, are| ing water add 16 ounces of finely powered iodine, or till 


items to the credit of the cual, to the extent of 1,200 pounds | separated, they being less soluble than that salt. The 
of coke, and 4,500 cubic feet of illuminating gas per ton. | mother liquor, which is dense and of a dark color, is acidu- 
The cost would be for coal, reagents, labor, wear and tear | lated by the addition of sulphuric acid, which causes an 
of building, etc., $4 per ton, the net profit being $3.48 per | ebullition of carbonic acid, sulphureted hydrogen, and 
ton, Works capable of distilling 100 tons per day of cannel a acid, and the deposition of sulphur. The liquor 
coal would cost at the present time $100,000, and the profit | is then introduced into a leaden still, °and distilled with 
being $348 per day, it is not at alla rone. In a very | dioxide of manganese into a series of glass receivers inseried 
complete condition and capable of producing the acid and|onein another, and in which the iodine is condensed. 
caustic Soda it would consume, $40,000 in addition would be|In this process the iodide of sodium is decomposed, 
uended: but the profit would be increased in propor-iand the 


the solution begins to show by its color thata slight excess 
of iodine is present. Evaporate the solution to dryness, add- 
ing and stirring in finely powdered charcoal. The powder 
obtained is heated in a crucible to a dull red beat, and, after 
cooling, the saline matter is dissolved in distilled water, 
evaporated, and crystallized. Formerly this haloid was pro- 
duced by first making iodide of iron, of which I shall speak 
later, decomposing it carbonate of polassa, which gave 
rise to iodide of potassium and a carbonate of protoxide of 


iodine evolved, sulphate and protoxide of! iron. 


4 
< 
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The chief use of iodide potassiam in the photographer's 
laboratory is to form from it and nitrate of silver the sensi- 
_tive iodide of silver as a fine precipitate, nitrate of potassa 
remaining in solution. 

Iodide of potassium from its meager solubility in alcohol 
has given place to other iodides more readily dissulvable, 
though some collodions are still sensitized with it to pre- 
duce certain effects. For sensitizingalbumen or albumen 
aud honey films it is exclusively used, while in gelatine 
films itis occasionally employed. Although other iodides 
are much preferred now, iodide of potassium must be looked 
upon with a certain degree of vezeration. With it paper 
negatives have been made, solar prints by development, 
talboty pes, crystallotypes, and the first collodion nega- 
tives, dating as far back as the time when James Cuttin 

dled Archer’s collodion process throughout the Unite 
tutes.— Photographic Times. 


THE MERCURIC DEVELOPER. 
By Henry J. NewTon. 

At the November meeting of the Photographic Section of 
the American Institute, I gave my formula for an accelerat- 
or, which, curiously, has been mixed with the formula I 
had on a previous occasion given for an intensifier of the 
mercury salt, so that, if used as misquoted, it would be use- 
less for such purpose, and spoil the developer. In order that 
my formula may have a fair test, and also to prevent people 
from wasting their time uselessly with a foolish version of 
it, I thought it best to have it correctly repriuted in the 
Times. 


A. 

Bichloride of mercury............++..+. 30 grains. 
B. 
lodide of potassium...........-- 90 grains, 


When the two salts are thoroughly dissolved, pour the 
iodide into the mercury solution gradually, until all is add- 

. The result should be a clear solution, as the excess of 
iodide will dissolve the red precipitate seen on first mixing 
the two solutions. This forms the iodide of mercury, which 
I bave used as an accelerator in conjunction with the car- 
bonate of soda deveioper, made as follows: 


Carbonate of soda..... 25 grains, 


I usually make my stock soda solution 100 grains strong, 
and reduce as required. 


A solution of bromide of ammonium, or citrate of soda, | 


should be kept in the dark room for use in case of over- 


exposure, or the developer can be reduced with water to | 


check development. 

In order to succeed with this accelerator, the sulphite of 
soda should not be omitted. I may wot have stated that 
fact at the meeting, as I did not think it necessary at the 
time, and because I had so often given my formula for the 
soda developer that I took it for granted every one under 
stood what proportion of sulphite should be added to the 
soda, 

I have had reports from quite a number, and some have 
succeeded satisfactorily, ond others have not. Those who 
failed, so far as I can ascertain, have not used the sulphite 
in the developing solution. 


The principal effect of the sulphite seems to be to prevent 
rapid oxidation or precipitation. Without it a precipitate 
is formed, and, of course, decomposition of the mercuro- 

| iodide compound. 

When a plate has been very much under-exnosed, bring 
out as much as you can with the soda developer in four or | 
five minutes, then drop into your graduate three drops of 
| the mercuro-iodide solution for every ounce of developer. | 

Pour the developer into it, so as to thoroughly mix it, and | 
then flow over the exposed plate. 
| A 50-grain solution of iodide of sodium, used in the same | 
way, acts as a good accelerator. 
grains of pyrogallic acid are added, makes a good stock so- 
lution for accelerating development, used the same as the 
other. A solution of iodine in water and iodide of ammo- 
nium will prevent env <evelopment-whatever. 

In using carbonate of soda, I always use the dry or gran- 

ulated. The ordinary crystals are more than 60 per cent. 


HEATH LODGE, HAMPSTEAD.—Rowtanp F.R.I.B.A.. Architect. 


| of the Campsie Hills. 
30-grain solution of iodive in alcohol, to which 40) of the surrounding country to the south and west, and the 


' water, which should be got rid of, so that in weighing you 


should weigh soda and not water. By leaving the crystals 

exposed to the air, the water will evaporate and leave the 

soda in fine powder. If you wish to expedite the evapora- 

_ pulverize the soda and subject it to heat.—Photo. 
imes. 


FINGARRY, STIRLINGSHIRE. 


THis residence, which we illustrate, has been recently 
erected for Mr. John Hunt on a beautiful site at the foot 
The situation commands a wide view 


principal rooms have been arranged to take the fullest ad- 
vantage of the prospect. ‘the house is built of a warm-tinted 
sandstone, and roofed with sea-green slates with red ridges; 
| and the internal fittinys have bad very careful attention, 
mantelpieces, cabinents, bookcases, etc., having been speci- 
ally designed by the architect, with very successful results. 


= 


a 


CAMPSIE, N. B.—Jony B. Wiison, 


Aprit 5, 1884. 
— 
| “FINGARRY,” MELTON OF RIBA, Architect 


~ 
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Stained glass has been freely used throughout the house, | 
the staircase window being composed of ce me from the 
**Idyls of the King,” and the upper lights of drawing-room 
windows containing a series of cherub figures illustrating 
outdoor sports, which we hope to publish on an early date. 
of the other public rooms are similarly en- 
riched. 

The work has been carried out from the designs and under 
the superintendence of Mr. J. B. Wilson.—The Architect. 


THEODORE DU MONCEL. 

THE eminent electrician whom science has just been 
robbed of by death was the son of Count du Moncel, a gen- 
eral of talent and a peer of France under Louis Philippe. 
Young Theodore received a brilliant education, and, upon | 
leaving college, developed adecided taste forthe arts and 
for drawing. He published a treatise upon mathematical 
perspective, and gave himself up to the study of archgolo- 

. His ardent mind, thirsty for knowledge, soon became 
imbued with a desire for adventure, and he undertook long 
voyages in Italy, Greece, and the Levant, acquirivg on his 
way that maturity of intelligence that traveling never fails 
to give. 
ments, impressions of a touristand artist’s sketches, which 
he collected together intoa large folio work that he pub- 
lished in 1847, under the title of ‘‘From Venice to Con- 
stantinople through Greece.” 

Other archeological works succeeded this first attempt, 
the young author himself executing with bis own hands 
the lithographic plates that were to illustrate them. Would 
it be believed that these publications did not greatly please 
his family ? 

His relatives, thoroughly imbued with vain prejudices, 
regretted to see the young Count devoting himself to such 
labors, and requested him to give up archeology and to oc- 
cupy bimself with the surveillance of bis domains, like a 
gentleman of olden times. But, it being the vocation of 
young Du Moncel to work and siudy, he was obstinate to 
the wishes of his relatives, and, after a lamentable strife, 
broke with them. Thereafter it was forbidden him to rely 
upon the least aid in the career that he wished to follow. 

Obliged to give up his art publitations and archeological 
studies, which necessitated considerable outlay, he devoted 


THEODORE DU MONCEL. 
(Born March 6, 1821. Died February 16, 1884.) 


himself to science, and especially to the study of electricity, 


for which he had a decided taste. He taught himself with- 
out the aid of a master, and made his debut as a scientific 
writer inthe Journal del Arrondissement de Volognes, in 
which he published a series of articles upon ‘‘New Discover- 
ies in Electricity.” These articles were the origin of a 
numerous series of publications upon electric science, a 
subject in which the author soon became an authority. Un 
cor the title of ‘‘ Expose of the Applications of Electricity,” 
Du Monce! put forth a series of highly esteemed illustrated 
works, the last edition of which forms five octavo vol- 
umes. 

Mr. du Moncel’s works are principally devoted to induc- 
tion currents, piles, and electro mugnets It is to him 
that we owe the discovery of the electric effluve, which has 
rendered so many services to chemistry, and which became 
a valuable combining agent in the hands of Paul Thenard, 
Mr. Berthelot, and several other savavts. 

Between 1850 and 1856 Du Moncel constructed more than 
twenty-five néw apparatus, which obtained for bim a first class 
medal at the exhibition of 1855. The electric anemograph, 
electric water-level measurers, electric registerer of musical 
improvisations, automatic temperature-regulator, apparatus 
for lighting dark cavities in the human body, a system of 
telegrapby, a registering galvanometer and electric locks— 
such are the principal ones of the very ingenious instru- 
ments that the inventor constructed. In addition, Du Mon- 
cel discovered the effects of hidden and condensed magne- 
tism,and made known,too, the best methods of constructing 
electro magnets, according to the purposes to which they 
were to be applied. 

In 1860 Mr. Du Moncel was appointed electric engineer 
of the Administration of Telegraphs; in 1866 he was made 
an officer of the Legiouv of Honor; and in 1874 he was! 
elected a free member of the French Academy of Sciences, , 

With a mind of wonderful fertility, the learned electrician | 


Here turned home withan ample stock of docu- 


, of considerable interest, perhaps it may be useful to show 


To make our enumeration complete it would also be neces- | Hermann’s spiral metal thermometer, which consists of a 
sary to citeamong Du Moncel’s former works his “ Treatise | spiral of two metals welded together, is employed. The 
on Electric Telegraphy,” his ‘‘ Notice upon the Ruhmkorff | center of the spiral is fixed, and the other end moves a hand, 
Coil,” his ‘‘ Studies upon Magnetism as regards its Applica- | The instrument serves as a maximum and minimum; having 
tions,” and innumerable notes inserted in the Comptes dus | two light indices, which are moved to the right or left as the 
and in the Bulletins of learned societies. temperature rises or falls, and thenare left, one at the highest 

Those great modern discoveries that bave transformed | and the other at the lowest point. 
electricity at first somewhat nonpiussed our savant, who| I have also adapted my principle to the hair bygrometer, 
had been reared in the old school. When the news| which movesa hand in the sume way as the thermometer. 
of the discovery of the telephone came to us frow| Iv order to determine the position of these hands it was 
America, Du Moncel did not care to believe in it, and the | necessary to make a satisfactory electrical connection, with- 
articles from American journals upon the subject which Za | out influencing their indications, as a slight force would 
Nature was the first to publish in France he treated very se- | either retard their action or move them out of their posi- 
verely as canards ; and he still refused to believe in the tel- | tion. 
ephone when the first apparatus was presented before the) Eventually the plan was adopted of making the scale with 
Physical Society of Paris. | raised wires in connection with a galvanometer in my room. 

t was necessary, however, to succumb before the evi-| The scules were constructed of pieces of ebonite mounted on 
dence, aud Mr. Du Moncel, like a man of sense, did not fear hard wood. In the scale, 0, 6 (Fig. 1), grooves were cut in 
to speak of bis mistake. .1 remember that one day, on meet- 
ing him at the Exhibition of Electricity in 1881, he told me 
himself how impossible a thing a realization of the telephone 
had appeared to bim, and contrary, said he, to all theoretic 
notions. ‘‘I shall never more deny anything whatever,” he 
added, ‘‘ for nothing is impossible to science.” 

Mr. Du Moncel married the daughter of Count de Monta- 
livet,the midister anddevoted friend of King Louis Philippe. 

Were his ancestors still living, it is probable that they 
would no longer regret that one of their kin bad devoted | | 


| himself to the study of the sciences; and they would recog- 
| nize the fact that Count du Moncel did not degrade himself | 
| in rising through work and in signalizing himself by useful 
discoveries.— n Tissandier, in La Nature. 


ELECTRIC SHADOWS. 

On reading Prof. Thompson’s communication to Nature, | 
| giving the result of Prof. Righi’s researches ov tbe produc- | 
| tion of electric shadows in air at the ordinary pressure, I at 
| once endeavored to repeat the experiments with such simple | 

means as were at hand. Two sticks of sealing-wax stuck | 

to a small iron stand sufficed to support a long, big-headed | 
| pin and the screen or object for casting the shadows. In- | 
| stead of a plate of ebonite I used a cake of resin of six | 
|inches diameter, which serves ordinarily for the production | 
of Lichtenberg’s figures; and from subsequent experiments | 5 

it would seem that the resin serves the purpose a/most as | 

well as ebonite as far as clearness of definition is concerned. | 
A metal plate, which may or may not be insulated, formed | 
a base for the resin. I mention these details, since the eb- | 
onite rods and plate are not so well within every one’s reach, 
on the score of greater expense and the necessity of having | 
‘them specially constructed for the experiments. A plate 
which the wires were laid. The silk covering was removed 
from a small portion of a length of German silver wire 0°83 
millimeter in diameter, and this uncovered part wa» placed 
in the grooves, being tightened by drawing its end through 
holes bored in the hard wood which supported the ebonite. 
The spaces between the wires were then filled up with skel- 
lac, so that « firm and solid scale was made, with aliernate 
metallic and insulating spaces. 

The whole scale is supported on two brass pillars passin 
through it at each end, and this can be raised or Bs oar 4 
and held in position by the screws shown. 

The scale was placed about 1 millimeter below the index, 
with an electro magnet, d, d, on each side, and ubove these 
there is a long armature, e, e¢, which is attached by watch 
springs, f, f, to two pillars, being less than a millimeter above 
the index, until a current is sent througb the electro-magnet, 
When the armature is attracted it pulls down the index 
on to one of the wires. where it is held tightly, thus making 


machine of some size (18-inch plate) seems necessary, as I ® good electrical connection. ; ; 
find that, unless the Leyden jar is charged to rather high The instrument is being worked with a cable containing 
potential, no shadow is formed, and, further, that the sharp 25 fine wires. and the thermometer scale is divided to thirds 
| definition of the shadows increases with the charge of the | Of # degree Centigrade.* The cable is 85 meters long, ane 
jar. The screen used was a design, cut out in cardboard consists of 25 wires 0-2 millimeter in diameter and 5 wires 
| and tinfoil pasted over it, very similar in shape to that given | 0°4 millimeter in diameter, in both cases double cotton cov- 
in Fig. 2 in Prof. Thompson’s paper, and the shadows ob- | ered. One leading wire is electrically connected with the 
| tained were substantially simiiar to that in Fig. 3 But | index of the thermometer, and another with that of the 
‘herea small point not before recorded came out: If the | hygrometer. This is not fastened to the index, as the free 
|pin from whose point the discharge is made to take place 

| be slanted in any direction, which is easily done with the 
| sealing-wax holder by simply heating, the shadow of the 
| object then lengthens out curiously, just as do the shadows 
formed by an object intercepting light rays as the obliquity 
of incidence is increased. 

‘The new feature, however, which appeared from my ex- 
periments, and whichis not recorded by Prof. Thompson, 
although very likely the experiment may have been done 
| before, is as follows: Instead of starting with the resin 
| plate in a neutral condition, I gave it a rather strong nega- \ 
| tive charge nA rubbing it vigorously with a fox’s brush and | 
ar the Leyden jar as before on to the pip, using \ 


1. 


Cable 


precisely the same object to cast the shadow as before. Its 
| character now, however, was completely altered, appearing 
‘as I have endeavored to represent it in the figure. A simple 
| cross, having little resemblance as to outline with the ob- 


| ject, was the result. The red-lead of course was picked out 
by the negatively charged resin under the object and piled | | | 


| up to form the cross, which was much more strongly red, 
as oue would expect, than theformer shadow. There was 
, also a rather wide neutral regi ou around the cross, consid- 
erably more than in the former experiments. It seems to " 

| me that this effect is something more than the attenuation = 
of the shadow spoken of by f. ‘Thompson, where the ore : 
screen is electrified independently. Since the subject is one 


‘ood electrical machine 


| that any ove having access to a fairl 
igbi’s investigations. 


| can repeat and possibly extend Prof. 


—W. F. Smith, in Nature. 4 


2. 
ELECTRICAL READING OF A THERMOMETER 
AND HYGROMETER AT A DISTANCE.* 


By Arraur Wm. Waters, F.G.8., F.L.S. 


In cold districts, such as the mountainous regions of 7 
zerland, it is very difficult to find per-on< willing to go apy |  exince the above was writicn. the author has completed another 
distance through the snow, early and late, to take meteo o- | instrument. in which the divisions were to 0°1° C., and as the weak point 
logical observations, and in consequence meteorologists | of the ays'em is the slow action of the thermometer, he had a more sensi- 


action might thus be interfered with, but to its bearing. In 
this way the electrical current pas%es along the index, and as 
soon as the circuit is closed by the index being brought into 


cad hone | the Alps place the instruments in metal boxes just 
that have in recent times’ been made in electric science, windows, Asap invalid, aud unable to expree 
Editor in chief of La Lumiere Blectrique. be filled the pages | myself to the weather at any hour, I setto work to see if a 
of that journal with his writings, and at the same time pub- a could be arranged to be rend, electrically at » 
lished several volumes upon tbe progress of electricity in | ay 

mud the Phonograph, ” and “ Electricity as a Motel T feel justified in describing then: as practically useful. 
Power.” ine Quarteriy Journal the 


Having had my therwometer working satisfactorily for | 


| tive theremometer made by Hermann and Pfister, of Berne. Thie con- 
sisied of two spirals a short distance apart and connected up to work the 
same index. The spiralis were made of sce! and brass, instead of irow 

| and brass, and could thus be ematier. and more sensitive, Thedivisions 
| being to 61° ©. the scale was longer, aud so 1) was found advisabie¢o 
adopt an armature with a double curve instead of the suraight af, Ass 

| series in this case only represented 2°1° C.. he attached small blocks of 
insulated German silver the under of the armature, which, witen 
wr down, 

| leading from each b}ck was able to tel) when! contact was made in thé 
game war ith the poole then the fret 
where cucu wire of & Lad & uwasuced Lewislance in- 


made contac! with the index. and by means of thin Wire, | 
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contact with one of the wires of the scale, it is shown upon a/| rotary motion, and, among these, we may cite the Elias 


smal! galvanometer in the room. 

The apparatus for reading the temperature indicated is as 
follows (Fig. 2): 

Twenty-one stout wires are laid upon a square piece of | 
wood, and attached severally to the ends of the wiresof the 
cable. A brass spring, running loosely on a brass bar, ¢, is 
placed above the stout wires, and then one of the wires, g, 
of the galvanometer is fastened to the upper end of this spring 
by means of a binding screw, 6. 

It will be seen that if the index of the thermometer is 
touching one of the wires of the scales it is only necessary to 
bring the spring over the corresponding wire to close the 
circuit, which will be indicated upon the galvanometer. 
This is done by sliding the spring alung the bar, ¢; and when 
the right wire is reached, the galvanometer needle is deflect- 
ed. Any simple compass or astatic galvavometer is suffi- 
cient for taking the readings. 

The galvanometer, x, &, is attached to the same smull board 
as the * reader,” », 2, and in this way, by baving a suffi- 
ciency of spare cable, the boxrd with reader and galvano- 
meter can be carried about, and by using a battery, as Le- 
clanche’s or Daniell’s, can be even used in bed, the board be- 
ing placed on a table by the bed ready for the early morn- 
ing observation. 

A small battery only is required, as two moderate sized 
Leclanche cells will work the magnets, and one small Le- 
clanche cell is sufficient for the thermometer index and gal- 
vanometer in circuit. 


BESSOLO’S ELECTRIC MOTOR AND SIEMENS’ 
OPEN RING ELECTRO-MAGNETIC MOTOR. 


Ir is truly curious that certain apparatus, which were ex- 
tremely remarkale for their time, have, at the period of 
their invention, been overlooked, and, from their very birth, 
been consigned to an oblivion whence some accident, some- 
times years afterward, has rescued them in order to make 
of them interesting objects in the history of science. This 
was the case, as well known, with Pacinotti’s machine, and 


it is also the case with Bessolo’s motor, which contains, as 
we shall see, parts that have been thought to be of much 
more recent invention, and which applies certain very im- 
portant principles that have since been taken up again. 

The patent for this motor was taken out in 1895, and it 
appears that the invention dates back to 1853. At that 
perioc researches on the dynamo magneto-electric motor were 
in their prime. 


discourage experimenters, for it was plainly felt that it was 
possible to solve the problem, as has, in fact, since been 
done. The difficulties were beginning to be seen quite 
clearly, and ingenivus efforts were being made to surmount 
them. 

In the patent that he took out in France (Jan. 19, 1855, 
No. 22,114, in the name of Henry Gilbee; two certificates of 
addition), and in the explanatory pamphlet that he trans- 
mitted to Mr. Th. Du Moncel, Mr. Bessolo shows that he had 
been guided iu his researches by a number of the>retica! 
ideas, some of which are a little singular and have not been 
justified by time, while others, on the contrary, are entirely 
correct as well as remarkable. At that epoch it bad been 
seen wherein lay the great defects of such motors as had up 
to then been tried. They all operated (save the exception to 
be noted) by a successive magnetization and demagnetiz- 
ation of certain pieces—a process essentially prejudicivl, in 
that it causes a loss of wah and does not favor high speeds, 


The repeated failures and useless efforts of | 
so many men of talent (such as Froment and others) did not | 


by reason of the time necessary for the magnetic actions. A 


As 


motor, one of the simplest. Referring to the description of 


this latter * it will be seen that the inventor bas not avoided 
the inconvenience connected with reversals of magnetism, 
although this # avoided, as it would seem, in the Page 
In this last named apparatus there were, it is assert- 


motor, 


an angular amplitude equal, for example, to that of the 
iron, but so placed that its extremities ure, one of them, at 
ove of the ends of the iron avd the other outside (always 
counting upon the common curvilinear axis), we know that 
the iron will, through its attraction upon the conductor, tend 
to enter into that portion of the bobbin that I shall desig- 
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SIEMENS’ OPEN-RIN 


ed, three successive solenoids, in which the same iron core 
was successively attracted and afterward carried back to its 
initial position, and the magnetic poles were reversed only 
in the solenoids, and preserved always the same position in 
the iron core. Mr. Bessoio proposed to unite these two ad- 
vantages, but desired, however, like Page, to make use of 
solenoids so as to do without reactions of iron upon iron. 
To do this be proceeded as follows (we here allow the patent 
to speak for itself): 

‘*The essential arrangement for obtaining the rotary mo- 
tion is to bend the axes of the bobbin conductor and iron 
into a circle in such a way that the bobbin shall be contin- 


Fre. 2. 


large number operated by the alternating motion of an at-{ uous throughout its entire circumference, while the iron 
by arc of an extent to be determined, 
save always that the ring form be completed with a non- 


tracted piece which was afterward drawn back to its place 
—a mechanical arrangement which is always inferior toa 
continuous rotary motion, because of the inertia of the 
pieces, and which is yet the more defective in this case for 
the reasou that electric attractions diminish rapidly when 
the distance increases. 

Various motors had avoided be or the other of these diffi- 


culties. Quite a large number of “Them “possesied a direct 


| shall comprise on! 


magnetic substance. 


**If we suppose that this ring be movable in the interior | on. 
of the bobbin, and that the conductor constituting the latter 
be traversed by the current over a section of its extent, of 
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G ELECTRIC MOTOR. 


nate as active, until its poles coincide with those of the 
active bobbin.” 

To cast more _— upon the process, we may use the di- 
agram shown in Fig. 1. As may be seen, it presents, as a 
whole, four curved solenoids that form a circle, and an iron 
core, MN, which has the same curve and is capable of re- 
volving in their axis. If, while the iron core is in the 
present position, we send a current into the bobbin, AB, the 
altracied core will enter and move forward until its cen- 


KY 


Fie. 38. 


ter coincides with the center of the bobbin. Its extremity, 
N, will then have entered the bobbin, CP. If, at this 
moment, we break the current at AB and send it into CP, 
the core, MN, will make another quarter revolution, and so 


Upon directing the current properly, we shall be able, then, 
to give the core, MN, a continuous rotation. The effect 
will be the same if the core forms part of a magnetic circle 
whose complement consists of a non-magnetic metal. 
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We shall further along see how Mr. Bessolo employs a 
move improved means of distributing the current; but, be- 
fore this, there is a great and prime difficulty to be over- 
come: Our circular and hollow bobbin incloses the mov- 
able ring completely; how are we to seize its motion and 
make use of it? It will evidently be necessary to cut this 
continuous covering. Mr. Bessolo proposes various means. 
One of these is shown in Fig. 2 (from tbe patent), where the 
bobbin is divided into three parts, the spaces between which 
are occupied by rollers that carry and fix the ring. The 
latter receives a belt which communicates motion to external 
pulleys. In another arrangement the ring carries a toothed 
purt, and the rollers are pinions; but, whatever be the ar- 
rangement, it is to be feared that it will not prove very 


\\N 


practical, and this is the delicate point in such motors and 
is probably why they have failed. Mr. Bessolo bestowed 
much attention — the subject, as may be seen from the 
long elucidation that he has devoted to it in his patent. Two 
important points that he proposed to attain, and that he, in 
fact, did realize, were, one of them, constancy in the attrac- 
tive force, and the other, invariability in the polarization of 
the iron. 

If we suppose that the apparatus is constructed as shown 
in Fig. 1, the polarization of the iron will always be in the 
same direction, but its intensity, as well as the attractive 
force, will be continually variable according to the position 
of the cores relative to the successive bobbins. To have 
these two elements constant, the active bobbin must always 


occupy the same position with respect to the core. The in- 
ventor succeeded in this as follows (Fig. 3, from the patent): 
The magnetizing ring, instead of being formed of a limited 
number of fractions, as shown in Fig. 1, consists of a large 
number of sections, M, M,, Ma, that communicate with one 
another in such a way as to form a continuous circle; only, 
at the point of junction of twoconsecutive sections there is 
inserted a concluding wire that runs toa metallic key. These 
keys are arranged in a circle upon an insulating disk. The 
reader will be at once struck by this, and there is no need of 
going on further with the deseription; it is a question here of 
the winding known as Gramme’s, and which, before him, 
had been employed by Pacinotti. There is no doubt that the 


honor of this so ingenious arrangement, now so universally 
ssolo. 


used, should be credited to Mr. 


Fie. 6.—SIEMENS’ 


Is that saying, however, that the invention of the machine 
dates back to him? Wedo not think 80; the inventor was 
able to make a motor only, and did not see that his machine 
could be reversible, this being something that Pacinotti very 
clearly perceived. Moreover, the machine, for generating 
electricity, could only be used as a magneto by magnetizing 
the movable core; and, besides, it is certain that its form is 
not practical and that it would fail at the moment of execu- 
tion and work. Nevertheless, Bessolo certainly invented 
some of the essential parts of our modern machines, and that 
too at an epoch when no one, assuredly, believed that they 
were in existence, 

Bessolo’s ring possesses, moreover, one peculiarity which 
shows how carefully the motor was studied. Upon exam- 
ining Fig. 3 closely, it will be remarked that the winding is 
interrupted at three points, marked s. The object of that is 
as follows: The current must be conveyed to the solenoid, 
and that is done by the aid of two rubbers, PP’, which pass 
over the keys of the collector. The device formed by these 
rubbers is connected with the movable ring and revolves 
with it, so that the active part of the bobbin has always the 
same position with respect to the core of soft iron, whence 
it results that the attractive power is constant. But if the 
ring were continuous, the current entering through PP’ 
would divide into two, and one part would go to the effect- 
ive arc of. the solenoid and the other to the complementary 
one. Such a division, which would be prejudicial, is pre- 
vented by cutting the circuit, s, In fact, two cases may 
occur if the are embraced by Pand P’ be comprised between 
two cuts, 8: the current will pass into the said arc and will 
not be able to pass on the other side, the circuit being cut; 
and, if between P and P’ there is a division or cut, the cur- 


moreover, that the extra current has an important mecbauni- 
cal value; it may be a loss, but it is difficult to believe that 
there is avy utility in it. 

Mr. Bessolo well saw the possible applications of his 
motion, und the section in his patent where he enumerates 
them is curious. We cite herewith the principal headings 
and afew words: (a) navigation; (0) railroads. ‘‘If piles 
are kept in the different stations, the current will be com- 
municated to the locomotive engine by the rails or by a 
conductor insulated from the earth and supported in a man- 
ner analogous to telegraph wires, which latter might be at- 
tached to the same poles.” (¢c) Ordinary roads; (@) ven- 
tilators and all high speed machines; (e) machines in general; 
(g)submarine navigation ; aerial navigation ; ()transmission 
of power to a distance. ** In cases where one bas need of the 
work of any motor at a certain distance from where the lat- 
ter is stationed, the force that one has at his disposa] may be 
employed to directly actuate a magneto-electric machine, 
and this, by means of telegraph wires, may communicate 
the current to an electro-magnetic motor, Thus, in the 
tunneling of mountains, advantage might be taken of water- 
falls or winds for setting in motion one or several magneto- 
electric machines, which would communicate their current 
to an electro-magnetic motor connected with the machine 
tool that was performing the drilling, and placed in the same 
gallery with it.” 

Here is a very clear view of the applications of electric 
motions, and a curious prescience of results that are only be- 
ginning to be realized. 

A considerable portion of the patent is devoted re 

uc 


arrangements of the pile and to the utilization of its pr ts, 
but there is nothing very new or interesting therein. 


Fia. 9. 


rent will pass nowhere. In this latter case the cut com- 
prised between P and P’ will have to be suppressed and a 
communication re-establisbed, thus Jeading to the first case 
and permitting the passage of the current only on the effect- 
ive side. This closing of the current is effected as follows: 


The cuts or divisions, s (Fig. 3), are connected with two) i j : 
combinations that it contains, this model seems entirely in- 


wires, E, which are prolon in the form of a spring and 
terminate near the center (Fig. 2). These abut against the 
axis, and the latter (between the parts that correspond to 
the rubbers, P and P’) carries a metallic disk—the rest of its 
circumference being insulated. It follows that, between 
these rubbers, communications will be closed, while they 
will remain open externally, this being the object that was 
aimed at. Under such circumstances, the iron will revolve 
under the influence of a constant force, while it at the same 
time preserves a constant polarity. It wili be remarked that 
the intensity of the attractive force can be regulated by 
modifying the distance apart of the rubbers, PP’. 

The inventor,desiring to put to profit the currents induced 
by breakage, which are, as well known, direct, made use of 
a complex machine formed of three concentric solenoids 
containing, consequently, three movable cores. These solen- 
oids are interdependent, opening and closing at the same 
time; the digtributer is double, and composed of two parallel 
disks, or rather of two annular surfaces upon one and the 
same cylinder; aid the rubbers are so arranged that, as soon 
as they leave the communicating disks, the latter become 
united with each other. We think that there are some ex- 


| ceptions to be made bere, for it appears 'o us that it would 


prove difficult to effect such closing without breaking or 
without putting the pile in short circuit. It is not certain, 


Fie. 10. 


To conclude, it is not very probable, from a practical 
point of view, that the machine ever ran very well. To see 
why this must be so, it is only necessary to glance at Fig. 


| 5, which shows the machine with three concentric solenoids, 


There is here a complication of mechanical means that is 
not very encouraging. Despite the ingenious magnetic 


competent to do good service. It is, however. very interest- 
ing to study, and it shows avery complete knowledge of 
the subject,as well as much skill in surmounting difficulties. 

As may be seen, whatever be its practical value, Mr, Bes- 
selo’s motion is very curious; it shows the first appearance 
of parts and arrangements that have been thought to be of 
later origin, and constitutes a very curious point in the 
history of the science. 

We bave suid that the principles that it contains and the 
very arrangements it shows were found reproduced later on. 
The following is an example of it: In 1881, at the Palace 
of Industry, in the electric exhibit of Siemens and Halske of 
Berlin, there figured a motor whose external aspect is 
shown in Fig. 6. Thix apparatus was styled an * open-ring 
dynamo-electric machine "—a designation better calculated 
to deceive than enlighten, It did not appear at any other 
exbibition, and it 1s only recently, through a patent taken 
out in the name of C. Siemens, of London, that we have 
been enlightened upon it. This patent, of the 16th of Feb- 
ruary, 1882, is accompanied with drawings that we repro- 
duce in Figs. 8, 9, and 10, an examination of which will at 
once show what we bave to deal with. Fig. 8 shows the 
ring composed of iron in one part and of a non-magnetic 
metal in another. In this machine, this ring, instead 
of being round, is flat and long and in the form of a cylin- 
der—a bad arrangement. Figs. 9 and 10 show a side view 
and a section of the machine. It is easy to recognize, in 
Fig. 9, the sectional solenoid divided into three parts, for 
the support of the movable core. Fig. 10 shows the rollers 
that serve for such support. Those of one extremity have 
beveled edges in order to maintain a position in the direction 
of the axis, and at the other end there is a toothed roller 
that forms a pinion and receives the motion. As may be 
seen, we find ourselves bere exactly in face of the Besso- 
lo motor. There is only one point of difference, and that 
is in the distributer. As may be seen in Fig. 9, the sections 
which compose the solenoid terminate in springs, 0 o', which 
| carry their extremities over to the center. On referring to 
| Fig. 10 we tind these springsatoand 0’, They form the gener- 
atrices of two conical surfaces, and abut in pairs against a 
central circle. When the springs touch, the circuit is con- 
tinuous. But upon the axis there are two rods that carry 
a species of knife-edge, r and 7’, and it is by these rods that 
the current is led. Bie knife edges are inserted between 
the rods, which touch one another. The knife-edge, r, isa 
conductor only to the right, while 7’ is a conductor enly to 
the left, so that the current goes from one to the other, 
but only ina single direction. Mr. Siemens has thus solved 
the problem of which Mr. Bessolo had,in our opinion, given 
a bettersolation. What we have just seen in the machine 

atented in 1881, explains the one exhibited in 1882 (Fig. 6). 

t, also, has a two-metal core, something that the catalogue 
calis an ‘‘ open ring.” The solenoid consists of 18 sections, 
The machine differs from the preceding only in the distribu- 
ter, which is again different. Here the bobbins, which are 
united in three groups (Fig. 7), are individually connected 
with the flat springs that are seen inthe machine. Each of 
these springs carries a little roller beneath; and the revolv- 
ing cylinder, for its part, carries projections that, at the 
proper moment, strike the little roller, lift the spring, and 
cause a contact. Here againis a solution of the same prob- 
lem. As may be seen, the details differ, but the principle 
is exactly the same as in the Bessolo machine. Pie Jast co- 
incidence, a curious one, will be pointed out im @ article 


that Mr. Deprez proposes to soon publish upon this subject, 
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There is no doubt that the principle of this entire series | Graham like a wall of water. It carried off all the fishing 
of apparatus dates back to Mr. Bessolo, and, along with it, | boats from the point, and deluged the houses. This was 
anumber of arrangements that are very complete and the | followed, at intervals of about five minutes, by two other 
most ingenious that have ever been devised in order to apply | large waves, estimated at 18 and 15 feet; and during the day 
this sort of ideas. It is nearly certain that these machines | several large and irregular waves came into the harbor. The 
are faulty as regards a mechanical aspect, but electrically | first wave took all the boats into the harbor, the receding 


they are very well conceived. It is not probable that the 
Italian inventor saw the fult extent, the value and the conse- 
quence, of the principle that he was applying, and which 
have been brought tolight only by much more recent ex- 
periments; but it is none the less remarkable that he applied 
them in so logical and so ingenious a manuer.—La Lumiere 
Ele-trique. 

NOTES ON THE VOLCANIC ERUPTION OF MOUNT 

ST. AUGUSTIN, ALASKA, OCT. 6, 1883.* 


On the western side of the entrance to Cook's Inlet (45 
miles wide) lies Cape Douglas; and to the northward of the 
cape the sbore recedes over 20 miles, forming the Bay of 
Kamisbak. In the northern part of this bay lies the island 
of Chernaboura (black brown), otherwise called Augustin 
Island. It is 8 or 9 miles in diameter, and near its north- 
eastern part rises to a peak called by Cook, Mount St. Au- 
gustin. As laid down by Tebenkoff, the island is near! 
round. The northern shores are high, rocky, and forbid- 
ding, and are bordered by vast numbers of rocks and hidden 
dangers. The southern shore is comparatively low. 

Mount St. Augustin was discovered and named by Capt. 
Cook, May 26, 1778; and he describes it as baving ‘* a coni- 
cal figure, and of very considerable height.” In 1794 Puget 
describes it as ‘“‘ A very remarkable mountain, rising with a 
uniform ascent from the shores to its lofty summit, which is 
nearly perpendicular to the center of the island, inclining 
somewhat to its eastern side, Toward the sea side it 
is very low, from whence it rises, though regular, with a rather 
steep ascent, and forms a lofty, uniform, and conical moun- 
tain, presenting nearly the same appearance from ever 

int of view, and clothed with snow and ice, through 
which neither tree nor shrub was seen to protrude; so that, 
if it did produce any, they must either have been very small, 
or the snow must have been sufficiently deep to have con- 
cealed them.” 

At that time there were native bunters, under the direction 
of two Russians, bunting or living in the vicinity of the 
northeastern point of the island. 

- Vancouver placed the peak of this mountain in jatitude 59° 
22’; Tebenkoff places it in latitude 59° 24’. 

The peak of St. Augustin is distant 49 miles nearly due 
west (true) from the settlement on the southern point of 
Port Graham, or, as it is sometimes called, English Harbor. 
This harbor is situated on the eastern side of Cook’s Lulet, 
near Cape Elizabeth. 

In connection with the fall of pumice dust at Dliuliuk, on 
October 16, 1883, it may be of interest to observe that the 

ak of Augustin is over 700 miles to the northeastward of 


| wave swept them back again to the inlet, and they were 
| finally stranded. Fortunately it was low water, or all of the 
people at the settlement must inevitably bave been lost, The 
tides rise and fall about 14 feet. 

These earthquake waves were felt at Kadiak, and are 
doubtless recorded on the register of the coast survey tide 
gauge at that place. Also the pumice ashes fell to the depth 
of 4 or 5 inches, and a specimen of the deposit was given to 
the tidal observer at St. Paul. It will be interesting to com- 
pare these ashes with those collected at Lliuliuk on the 16tb 
of October, and which, from a confusion of dates, were sup- 

d to have come from the new Bogosloff volcanic island. 
| Lam of the opinion that they came from St. Augustin. 

The condition of the island of Augustin or Chernaboura, 
according to the latest accounts, is this: 

At night, from a distance of 50 or 60 miles, flames can be 


MOUNT ST. AUGUSTIN AFTER THE ERUPTION, 
AS SEEN BY CAPT. CULLIE, NOV. 10, 1883. 
a, THE ORIGINAL OUTLINE. 


seen issuing from the summit of the voleano; and in the day- 
time vast volumes of smoke roll from it. Upon nearer ap- 
proach from English Harbor, it was found that the moun- 
tain had been split in two from peak to base by a great rup- 
ture extending across it from east to west, and that the 
northern slope of the mountain bad sunk away to the level 
of the northern cliff.* This is corroborated by the state- 
ment of the hunting party in Kamisbak Bay. Smoke issued 
from the peak at a very short distance to the southward of 
the rupture. 

The party of natives on Kamishak did not approach the 


gosloff Island, cff Unalashka (see map). 

About eight o’elock on the morning of October 6, 1883, 
the weather being beautifully clear, the wind light from 
the southwestward (compass), and the tide at dead low | 
water, the settlers and fishing parties at English Harbor | 
heard a heavy report to windward (Augustiu bearing south- | 
west by west three-fourths west by compass). So clear was | 
the atmosphere that the opposite or north western coast of the | 
inlet was in clear view at a distance of more than 60 miles. 

When the heavy explosion was heard, vast and dense vol- 
umes of smoke were seen rolling out of the summit of St, 
Augustin and moving to the northeastward (or up the iulet) 
under the influence of the lower siratum of wind; and at the 


islet, though they gave clear and distinct accounts of its 
eruption and subsequent appearance; but Capt. C. T. Sands, 
who twas at English Harbor, gave the Alaska compuny a full 
description; and Capt. Callie of the Kodiak states that, if 
there were plenty of water in the line of rupture, it would 
be possible for a vessel to sail through (see figure). At the 
time of Capt. Sands’ observations the Jow ground of the 
island was visible, and seemed-to be vast crater, from 
which smoke and flames were issuing. 

But beyond all these phenomena, apart from the volcanic 
eruption and the rupture of the island, we have the report of 
Capt. Cullie of the schooner Kodiak (from whom we also ob- 
tained a statement in regard to the rupture), who approached 


Tliamna (12,000 feet bigh), had burst into activity; and du- 
ring the day volumes of smoke were distinctly seen, and 
columns of flame at night. Usually, at that season, Augus- 
tin and the peak are covered with deep snow. On the 10th 
of November, however, when Capt. Cullie approached the 
island, while there was a depth of 4 feet of snow at Port 
Graham (English Harbor), Mount St. Augustin was bare and 
black. 

During this same season, a party of seven or eight Aleuts 
had established themselves on Chernaboura (Augustin) Is- 
land to bunt the otter during the winter. Two of the women 
refused to remain on account of the violent noises inside 
Mount St. Augustin; and they were taken to St. Paul, Ka- 
diak. Since the eruption, no one of this party has been seen 
nor any signs of their bidarkas, although a rescuing party 
of natives had gone along the coast to learn of their where- 
abouts, It is feared, therefore, that they have been de- 
stroyed. Inconfirmation of this report of the native women, 
Capt. Sands says that he and others noticed that St. Augustin 
was emitting smoke as far back as August; but no other 
signs were observed before the heavy report of Oct 6. 

GEORGE Davipson, 
Assistant, U.S, Coast and Geodetic Survey. 


ECCL#S STEEPLE, NORFOLK. 


A PLEASURE steamer plies in the summer season three 
times a week between Yarmouth and Cromer. It is a de- 
lightful trip of a few hours along the coast of Norfolk, of 
which a good view is obtained, as the steamer, being small, 
ruus close inland. Half way between Yarmouth and 
Cromer is an object which attracts the attention of all on 
board. A tall, slender tower is seen, standing on the beach, 
outside the cliffs forming the line f coast. It rises, appar- 
ent!y, out of the sea. In fact, at a high tide, the breakers 
are seen dashing against the tower. his is Eecles Steeple, 
the ruin of an old chureh once standing miles inland. On 
examination, the cliffs on the coast, north and scuth of Ec- 
cles, show a decided stratification; whereas the bluffs near 
the tower are composed entirely of dry, loose sand. They 
are, in fact, nothing but sand dunes thrown up by the sea, 
such as we see on the coasts of Holland and North Germany. 
Here in Norfolk they are called marram banks, from a spe- 
cies of grass which grows on them,and extended from Eccles 
beyond Winterton, close to Yarmouth. In 1884 the late 
Mr. W. Hewitt, of Norwich, published an essay, dedicated 
to the Lords Commissioners of the Admiralty, in which he 
strove to show how to urrest the encroachments of the Ger- 
man Ocean along the coast of Norfolk. In a sketch of the 
beach of Hasbro’, which accompanies his essay, we see Ec- 
cles Steeple thoroughly embedded in the dunes, the top part 
of the tower only projecting. The present appearance of 
the ruins dates from 1862. During a heavy storm from the 
portheast in October of that year, the sea washed away the 
greater part of the sand-hills it had formerly thrown up, _ 
ing bare the tower and remains of masonry, part of the old 
church of Eccles-by-the-Sea. Since that occurrence a series 
of breakwaters, such as were suggested by Mr. Hewitt, have 
been constructed, and the state of the beach between Has- 
bro‘ and Eccles has undergone but slight further changes. 
This is one of the many parishes on the coast that have from 
time to time fallen a prey to the German Qcean, 


and Eccles, have entirely disappeared. The hamlet of 
Eccles by the Sea was part of the great lordship of Hasbro’ 
or Happisburgh. It originally contained over 2,000 acres of 
land, but was so wasted by the incursion of the sea that the 


inhabitants, in their petition for reduction of taxes in the 


ECCLES STEEPLE,. NORFOLK, BEFORE THE STORM OF OCTOBER, 1862. ECCLES STEEPLE, NORFOLK, SINCE THE SAND CLIFFS WERE WASHED AWAY. 
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same time (according to the statements of a hunting party of | the island from English Harbor on the 10th of November, 
natives in Kamishak Bay) « column of white vapor arose | and found that a new island, about a mile and a half long 
from the sea near the island, slowly ascending, and gradually | and seventy-five feet high, had been upheaved in the ten- 
blending with the clouds. ‘The sea was also greatly agitated | fathom passage between Augustin and the mainland to the 
and boiling, making it impossible for boats to land upon or | westward. This passage is from 6 to 8 miles wide, and was 
to leave the island. | sailed through by Puget in Vancouver's voyages of disco- 
From English Harbor (Port Grabam) it was noticed that | very. 
the colamns of smoke. as they gradually rose, spread over the | This new island (also reported by the hunting party in 
visible heavens and obscured the sky, doubtless under the | Kamishak) would appear to have arisen during the late vol- 
influence of a higher current (probably north or northeast). | canic activity. It lies to the northwestward of Chernaboura 
Fine pumice dust soon began to fall, but gently, some of it | Island (Augustin), and was distinctly seen from the Kodiak, 
being very fine and some verv soft, without grit. as that vessol lay 10 miles to the northeastward, and bad clear 
At about twenty-five minutes past eight, A.M., or twenty- | weather. 
five minutes afier the great eruption, a great ‘‘earthquake| To show the violence of the volcanic convulsions at this 
wave,” estimated as from 25 to 30 feet high, came upon Port | time, two extinct volcanoes on the Alaska peninsula, which 
to be about west (true) from the active volcano 


* Cemnrnnicated Prof. J. E. Hi , Superintenden te t U. 8. Coast 


and 


reign of James I., complained they had then only fourteen 
houses and 300 acres of land. Now, the whole comprises 
but 150 acres, a few cottages, the ruined tower of the church, 
dedicated to St. Mary, and sixteen inhabitants. The present 
rector of the parish is the Rev. J. F. Osborne, who used 
occasionally to hold services in the open airin front of the 
tower. 


Tue total number of cinchona trees in Bengal at the end 
of last year was 4.711,168, while the crop was the largest 
ever gathered, being 396,980 pounds of dry bark. All this 
was sent to the factory, except 41,800 pounds, which was 
forwarded to London at the request of the Secretary of 
State, to be made up in different forms of febrifuge and to 
be afterward returned for experimental purposes to India. 
The revenue derived from the sale of plants and bark was 
equal to 64¢ per cent. on the capital invested. 


Keswitk near Bacton; and Whimpnell, between 
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THE IMPORTED ELM-LEAF BEETLE. 
(Galeruca vanthomelena* Schrank.) 
Order COLEOPTERA; family CHRYSOMELID. 


Tue depredations of this pest have now become widely ex- 
tended throughout the Northeastern States, rendering al- 
most worthless and unsightly those most valuable shade 
trees of our cities—the elms. Asits injuries are so far un- 
known in the Mississippi Valley, the blighted appearance of | 
the elms on the Department grounds, in midsummer, and | 
especially of the European varieties, at once attracted our | 
attention when we first came to Washington, and a series of | 
experiments was begun with a view of checking the ravages 
of the insect. The excellent opportunities thus offered for 
experiment and study have since been improved, and, witb 
some prefatory passages in relation to the history and habits 
of the beetle, we will give the practical results reached. 

AN IMPORTATION FROM EUROPE. 

This beetle has done great mischief in the Old World, 
especially in Germany and France, and it is very important 
that the public know the best method of coping with it 
here. According to Glover, it was imported as early as 
1887. Its distribution was formerly confined to limited 
areas near the coast, and its earlier attacks were notably 
about Baltimore and New Jersey. 


HABITS AND NATURAL HISTORY. 

The general characteristics of this insect have been pretty 
well studied abroad. Mr. E. Heeger has given an excellent 
account of its life-history, with a detailed description of the 
larva and figures illustrating larva and pupa, and anatomi- 
caldetails. More recently M. Maurice Girard bas given a} 
rather poor wood-cut illustration of the insect and ifs work, 
with the leading facts concerning its nomenclature and nat- 
ural history as observed in Europe. Biological notes on 
the insect have also been given by Leinweber and Kollar. 

In our country the life-history of the insect and its injury 
have been referred to by Harris, Fitch, Morris, Walsh, and 
ourselves, while the agricultural papers contain numerous 
references to the injury inflicted by the insect. The perfect 
beetle has often been described in systematic works on Cole- 
optera. 

"For these reasons we deem it unnecessary to enter here 
into a detailed description of the beetle and its earlier stages, 
but content ourselves with pointing out the more obvious 
characters, alluding to such facts of the life-history as are 
necessary to a full understanding of the nature of the reme- 
dies to be applied for this pest. 

The eggs are deposited in an upright position upon the 
under side of the Jeaves, always in a group, consisting gen- 
erally of two, rarely three, more or less irregular rows. The 
individual eggs are close together in each group, and so 
tirmly fastened to the leaf that they can only be detached 
with great care without breaking the thin and brittle shell. 
The number of eggs in each group varies from four or five 
to twenty or more. Very rarely only three eggs are seen 
in one group, but we never found less than that number. 
The egg itself is oblong, oval, obtusely, but not abruptly, 
pointed at tip,of straw-yellow color, its surface being opaque 
and beautifully and evenly reticulated, each mesh forming 
a regular hexagon. The form of the eggs is not quite con- 
stant, some of them, especially those in the middle of a 
large group, being much narrower than others. The dura- 
tion of the egg state is about one week. 

The larve are destructive to the foliage from the month 
of May until August. Tuey have about two weeks of active 
life between the egg and pupa states. During this time 
they prey upon the leaves, which become skeletonized, leav- | 
ing the venation, and commonly a certain portion of thé 
flesh of the leaf, which becomes rust-brown. They undergo 
four molts, respectively observed at Washington on July | 
15 ‘(at hatching), 20, 23, and 29 (pupation). When full- 
grown they descend to the ground and change to pupa un- 
der whatever shelter is near to the base of the tree. 

The pupa is of brighter color than the larva,oval in shape, 
and strongly convex dorsally. It is sparsely covered with 
moderately long but very conspicuous black bristles, irreg- 
ularly arranged on head and thorax, but in a transverse row 
on each following segment. The pupa state lasts about 
from six to ten days. 

The beetle assists the larva in its destructive work, but, as 
is usual in such cases, the damage done by the perfect in- 
sect is small when compared with that done by the larva. 
There are three or four annual generations of the insect, ac- | 
cording to the character of the season. In the month of | 
September the beetles prepare for hibernation, seeking shel- 
ter in hollow trees, in the ground, under old Jeaves, etc., and 
remain dormant until the following spring. 


REMEDIES. 


M. Girard says: 

There is no other means of destruction than to jar the 
branches over cloths to collect the larve and adults which 
fall. It is also possible, when they are on the ground, to 
distribute on them boiling water or steam, or even quick- 
lime or solution of sulpbocarbonate of potassium. 

In our own conutry much more has been accomplished 
toward practically combating this insect. 

Mr. Glover regarded the pupa state as the most favorable 
in which to kill the insect, as it can then be easily crushed 
or scalded. Concerning the tobacco treatment he adds that 
‘‘syringing the trees with strong tobacco water has been 
tried with some good effect, but\the larve not touched by 
the fluid are merely knocked down by the concussion, and 
if nearly ready to change into pup, effect their transforma- 
tion where they fall.” 


MORE RECENT EXPERIENCE AT THE DEPARTMENT. 


The more recent experience in the destruction of this 
Galeruca on the Department grounds may now be summed | 
up, the experiments having been intrusted to Dr. Barnard. | 

Past History of the Elms in Question.— According to Mr. | 
William Saunders, of this department, these trees have been 
annually attacked by the European elm-leaf beetle since 
they were planted ten years ago, and about one year in three | 
the injury has been severe, resulting in their defoliation, | 
while in other years, as in 1879 and in 1880, there appeared 
comparatively none. In some seasons a second or autumnal | 
set of leaves appeared after the trees had been stripped, and | 
in certain of these instances the second crop of leaves became | 
eaten; but in all cases he thinks the lives of the trees have | 
not seemed to be endangered, and they soon repaired the 
damage done. His belief is also that the pest did not be- 
come gradually worse and worse through the series of years | 
during which it has been observed by him, still be regards | 
the attack of 1882 as worse than any known to him before | 
on these trees or others, and he has noticed the effects of 


@Phis is the Galerwea crategi 
Croteh’s Check List it appears as 


| this insect since 1850, first in its earliest ravages about Bal-| Preventive Effects of the Poison.—In this grove the elms 
| timore, and later elsewhere. | that were poisoned in 1882 were attacked in the spring of 
| Condition and Characteristics of the Grove in 1882 and 1883. | 1888 less severely than were those which were not poi- 
| —However it may be for the past history or future desira-| soned the previous year. This would seem toimply that the 
| bility of certain trees in the grove, in 1882 many exhibited | insects deposit mostly on the trees nearest to where they 
' various grades of feebleness, and some bad dying brancbes. | develop, and are ouly partially migratory before ovipositing. 
| Indeed, a few of them had a very unhealthy aspect the pre-| The attack afterward became increased, probably by immi- 

vious year also, Of course it can be claimed that their un-| gration and the new generation, so that later in the season 
the trees were mostly infested to the usual extent. 


| healthy condition is due to other causes than the insects; 


and it should be remembered that most are foreign species, 
each often represented in two or more of its varieties. Here 
all grow on level ground, whereas in a state of nature some 
belong to mountainous localities; others to the damp climate 
of England, ete. Therefore, many of them are growing 
under abnormal conditions, They exhibit much variety in 
the relative abundance, size, form, and texture of the leaves, 
There is also great diversity in the density and form of 
branching. 

Extent of Injury in 1882 and 1883.—All the varieties and 
species of elms in this grove, without exception, were preyed 
upon by the pest in 1882 and 1883. The insect, howéver, 
showed decided preferences for certain individual trees, va- 
rieties, or species, stripping some completely before doing 
more than very slight harm to the leaves of others, tbe for- 
mer becoming completely eaten in midsummer, the latter 
not until toward the close of the season, or remaining only 
slightly damaged until then. In 1882 the leaves were eaten 
faster than they could be developed, and the insect continu- 
ed abundant enough to prevent a second crop of foliage 
until in November, when it became too cold for the leaves 
and active insects to exist, 

On these grounds the southeast side of each tree bas suf- 
fered more than the northwest half. This peculiarity has 
been very strongly pronounced this year—1883—on all tie 
trees affected, and upon some examples far more markedly 
than upon others. ‘This one-sidedness is especially apparent 
in the trees which were the most severely eaten. Some trees 
show the southeast side completely devoured, but the north- 
west side only half consumed and comparatively green. 
Such are average cases, 

The inferences have been, that the shade, dampness, and 
coolness of the tree on the northwest side during the morn- 
ing is too unhealthy for the favorabie development of the 
larvee or of the eggs deposited there; but whetber this be 
true or not, the insect probably prefers to deposit chiefly in 
the middle of the forenoon, and on that part of the tree 
which is then warmest. This would give a greater number 
of the eggs at the outset on the southeast side, as observation 
seems to confirm, and since the young larve do not migrate 
to any noteworthy extent, the one-sidedness described would 
result, whether the northwest side were unhealthy or not. 
The former explanation is probably the most correct one, as 
we have noticed that the insect is less injurious during very 
wet summers. 

Preferences of the Elm Beetles for Certain Varieties and Spe- 
cies of Elms.—The American slippery elm does not occur 
in this grove, but only one native species, the common 
American elm, U/mus americana. This is practically 
free from the ravages of the beetle, on which account it 
may be preferred to the European species. It is tall, and 
has gracefully arched branches, making it as ornamental as 
any Dasopant kind, yet asa shade tree it does not equal the 
U. montaua of the Old World. The latter has a broader, 
denser crown, but the attack on it is considerable enough vo 
leave the choice in favor of the American species. 

U. montana seems the best European species grown here 
for shade, since the other foreign elms here cultivated are 
not dense enough. Thisapplies to U. campestris, U. suberosa, 
U. effusa, and U. parvifolia (siberica). The last named is 
not attacked as much as the American. The young larve 
cannot develop on it, but die quite soon, without growing, 
and they gnaw the leaves very little. The otber foreign 
species mentioned are seriously eaten; the severest attack 
being upon the U. campestris, the favorite food of this 
insect. 

Asearly as June 25, in 1883, this species was completely 
eaten and brown in our grove, at which date the U. montana 


In the region of Washington @ preventive application of 
poison should be made before the last of May or first of June, 
when the eggs are being deposited and before they hatch. 
This will prevent the worms from ever getting a start. By 
the preventive method the tree escapes two kinds of injury: 
first, that directly from the eating by the insect; second, that 
which follows indirectly from the deleterious effects of the 
poison on the plant, for its caustic effect is much greater 
where the leaves have been so gnawed that the poison comes 
in contact with the sap. 

Treatment with London Purple.— Already early in June the 
insect appears plentiful. On June 7, 1882, it was at work on 
all the trees, and its clusters of eggs were numerous beneath 
the leaves. Some of the trees had balf of the leaves con- 
siderably gnawed and perforated by larve of all sizes, and 
by the adults, At this date fifteen trees, constituting the 
south part of the grove, were treated. 

of the Pvison.—London purple (one-half 
pound), flour (3 quarts), and water (barrel, 40 gallons) were 
mixed as follows: A large galvanized iron flunnel of thir- 
teen quarts capacity, and having a cross septum of fine wire 
gauze such as is used for sieves, also having vertical sides, and 
a rim to keep it from rocking on the barrel, was used. About 
three quarts of cheap flour were placed in the funnel and 
washed through the wire gauze by water poured in, The 
flour in passing through is finely divided, and will diffuse 
in the water without appearing in lumps. The flour is a 
suitable medium to make the poison adhesive. The London 
purple is then placed upon the gauze and washed in by the 
remainder of the water, until the barrel is filled. In other 
tests, the flour was mixed dry with tbe poison powder, and 
both were afterward washed through together with good 
results, It is thought that by mixing in this way less flour 
will suffice. Three-eighths of a pound of London purple to 
one barrel of water may be taken as a suitable percentage. 
Three-eighths of an ounce may be used as an equivalent 
in one bucketful of water. The amount of this poison was 
reduced to one-fourth of a pound to the barrel with good 
effect, but this seems to be the minimum quantity, and to 
be of value it must be applied in favorable weather and with 
unusual thoroughness, With one half or three-fourths of 
a pound to the barrel, about the maximum strength allowa- 
ble is attained, and this should be applied only as an ex- 
tremely fine mist, without drenching the foliage. 

Effects of the Mixture.—The flour seems to keep the poison 
from taking effect on the leaf, preventing to some extent 
the corrosive injury which otherwise obtains when the 
poison is coarsely sprinkled or too strong. It also renders 
the poison more permanent, On the leaves, especially on 
the under surfaces, the London purple and flour can be seen 
for several weeks after it has been applied, and the insect is 
not only destroyed, but is prevented from reappearing, at 
least for along period. By poisoning again, a few weeks 
later, the insect is deterred with greater certainty for the 
entire season. By being careful to administer the poison 
before the insect bas worked, and, above all, to diffuse the 
spray finely but not in large drops, no harm worth men- 
tioning will accrue to the plant from the proportion of 
poison recommended, The new growth, that developed 
ufter the first poisoning, was protected by one-fourth of a 
pound to the barrel in 1882, From midsummer until autumn 
the unpoisoned half of the grove remained denuded of 
foliage, while the poisoned half retained its verdure. The 
little damage then appearing in the protected part was mostly 
done before the first treatment. Eggs were Jaid abundantly 
throughout the season. Many of these seemed unhealthy 
and failed to develop, probably because they were poisoned, 


Many batched, but the young larve soon died. The eggs 


examples retained more than half their verdure; in some | were seldom deposited on the young leaves that were ap- 
individuals nearly all; and the common American elm was | pearing after the poison was applied, but were attached to 
perfectly green. The U. campestris is one of the poorest | the developed leaves, and here the larve generally got the 
| elms for shade, and its total abolishment throughout the | poison to prevent their attack upon the aftergrowth. Still, 
| entire country would probably lessen the assault on U. mon-| the young leaves became perforated to some extent. The 


Forst.. and G. calmariensié Fabr. In| thrives upon the foliage. 
Gilerucelu ranthomelana, 


tana to a comparatively unobjectionable extent. This mea- 
sure should be instituted against the pest, and for the sake of 
the other species of elms. 

Effects of Arsenical Poisons on Insect and Plant.—Species of 
elms are somewhat differently affected by the poison. When 
treated alike there is always manifest some difference in the 
susceptibility of different elms to the corrosive effects of 
the poison. Even individuals of the same species or variety 
are differently impaired. As «rule, those which suit the insect 
best are injured most by the poison, and those which resist 
the insect most withstand the poison best. The latter have 
coarser foliage with darker green color and more vigorous 
general growth; the former have more delicate foliage, 
lighter in color and weight, apparently less succulent. 

Certain elms of the species U. campestris and other species 
which were over-poisoned, and shed most of their leaves in 
consequence in the last of June, 1883, sent out a profuse 
new growth of leaves and twigs. The foliage fell gradually 


| for three weeks, and this was somewhat promoted by the 


succeeding rains. 

The larve move from place to place so seldom tbat if the 
leaves are imperfectly poisoned from the mixture being 
weakly diluted, or from its application only in large, scat- 
tered drops, which are much avoided by the larve, they are 
not killed off thoroughly for several en and in all cases it 
requires considerable time to attain the full effect of the 
poison. This result appears on the plant and on the insect. 
After each rain the poison takes a new effect upon the plant 
and the pest, which indicates that the poison is absorbed 
more or is more active when wet, and that it acts by dehy- 
drating thereafter. Where the tree is too strongly beawod: 
each rain causes a new lot of leaves to become discolored 

y the poison or to fall, Onsome of the trees the discolora- 
tion appears in brown, dead blotches on the foliage, chiefly 
about the gnawed places and margins, while in other instances 
many of the leaves turn yellow, and others fall without 
change of color. The latter may not all drop from the 
effects of poison, but the coloration referred to is without 
doubt generally from the caustic action. The poison not 
only produces the local effeets from contact action on the 
parts touched by it, but following this there appears a more 
general effect manifest in that all the foliage appears to lose, 
to some extent, its freshness and vitality. This secondary 
influence is probably from poisoning of the sap in a mode- 
rate degree. When this is once observable, no leaf-eater 
Slight over-poisoning seems to 


havea tonic or invigorating effect on the tree. 


| 


adults, which fly from tree to tree, appeured plentiful with- 
out much interruption throughout the season, and often 
several could be seen feeding on each tree. Possibly many 
of these may have become poisoned before depositing the 


eggs. 

The efficiency of London purple being established, it will 
generally be preferred to other arsenicals, because of its 
cheapness, better diffusibility, visibility on the foliage, ete. 
As the effects of the poisons commonly do not appear 
decidedly for two or three days after their administration, 
the importance of the preventive method of poisoning in 
advance cannot be too strongly urged. AS& the effect is slow 
in appearing, impatient parties will be apt to repoison on 
the second or third day, and thus put on enough to hurt the 
plant when the effect does come. Much depends on dry- 
ness or wetness of the weather; but good effects may 
expected by the third or fourth day. 

London purple seems to injure the plant less than Paris 
green. 

Treatment with Paris Green.—In 1883 the Paris greew was 
first applied on the 29th of May, at which date the eggs 
were extremely abundant and hatching rapidly on the 
leaves. Paris green, flour, and water were mixed hy the 
means previously employed with London purple and already 
described. The mixture was applied to the north part of 
the same grove of elms. Thus far experience shows that 
the Paris green is effective against the insect, but that this 
poison injures the plant more than does the Londen purple. 

Three-fourths of a pound of Paris green to a barrel (86 or 
40 gallons) of water, with three quarts of flour, may be re- 
garded as a poison mixture of medium or average strength 
for treating elms against these beetles, and the indications 
thus far are that the amount of Paris green should not be 
increased above one pound or*be diminished much helow 
one-half a pound in this mixture. Toa bucketful of water 
three-fourths of an ounce of Paris green may be used, The 
action of this poison is slow but severe, and varies much 
with the weather. Thus faf the results of tests have been 
varied so much by the weather and different modes of pre- 
paration and application that they will be repeated. When 
used strong enough to cauterize the leaves, the poisonous 
action upon the plant muy be observed to continue for 
several weeks. 

Mechanical Means of Applying the Poison.—When many 
trees were to be ety a cart or wagon was employed to 
bau) the poison ina “hee barrel provided with a stirrer, 
force-pump, skid, ete. following brief account of the 
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skid, mixer, barrel, and pump may be reproduced here from | higher and lower with convenience, but he can, to a great 
| extent, move the spray from place to place without leaving 

The skid is a simple frame to hold the horizontal barrel | bis own position end without moving the vessel of poison 
from rolling. and consists of two pieces (Plate VL., Fig. 3, | with the pump. 


our last anpual report: 


aa) of wood, about the length of. the barrel, and in section 
abuut 3 by 4inches, joined parallel, apart from each other, 
by twocleats, dd. ‘The inner upper angles may be cut to 


The hose and bamboo combination was conceived of, and 
used as the lightest, long, stiff tube practicable for these par- 
poses, and it has answered admirably. A similar pole, with 


match the curve of the barrel, as atec. The barrel being | a metallic tube in its interior, with «a nozzle not producing 


placed upon this frame is next to be filled. 

A good device for mixing the poison thoroughly with the 
water and filling the barre! is shown in section in Plate VL, 
Fig. 4. It consists of a large funnel that will hold a bucket- 
ful, and has cylindrical sides, gg, that rest conformant on 
the barrel. In this is a gauze or finely perforated diaphragm, 
or septum, d, and a funnel base, jj, with its spout, p, insert- 
ed through the bung. 

By reference to Plate VI., Fig. 4, the barrel, k, will be seen 
in section, and some of its details, together with those of the 
pump and stirrer, may be noticed. The fulcrum, f, has 
a foot below, screwed to the barrel. Through its top isa 
pivot, 0, on which tilts the pump-lever, J, which is similarly 
hinged at } to the top of the piston-rod, ¢. The pump cylin- 
der, g, is also hung upon trunnions, ¢, projecting into eyes. 
In this illustration the eyes, ee, have each a neck fitting in 
a slot cut through the stave, oppositely from the side of the 
bung-hole, and bereath the stave isa foot on the eye-piece. 
Its neck is so short that the eye is beld down firmly against 
the top of the stave, while the foot is as tight against its 
under surface. The length of its eye-piece is a little less 
than the diameter of the bung-hole, into which it may be 
inserted to be driven latterly into the slot. The slot is longer 
than the eye-piece, so the latter may be driven away from 
the bung-hole for a distance greater than the length of the 
trunnicn pivot. Then the pump being inserted until these 
pivots come opposite the eyes, the latter may be driven back 
as sockets over the pivots, which play in them when the 
pump is worked. To hold these eyes towurd the pumpand 
upon the trunnions a wedge, ¢, is driven in the slot beyond 
each eye-piece. Thus the pump is easily attached or re- 
moved, and its union with the barrel is strong and firm. 
Perchance it be desired that this pump-hole be bunged, the 
side slots may be wedged to make the barrel tight. 

The parts of the pump being hung as described, the hinge, 
b, forms a toggle-joint, and in its action causes the pump to 
oscillate on its trunnions, its basal end swinging wider than 
its top, as indicated by the dotted line from ztoy. Upon 
the extremity of this swinging end is a loop, A, through 
which is passed a stirrer-bar, mn, made to sweep back and 
forth in the lower side of the barrel, thus to agitate and mix 
the substances considerably during the operation of the 
pump, every stroke of the handle causing one or two strokes 
of the stirrer. 

The method of inserting and extricating the stirrer bar is 
as follows: It is raised with the pump until the end, m, 
comes opposite the bung-hole, z, through which the bar 
— be pulled out by the cord, w, which is attached to the 
end, n, und also preferably to the bungs, r and z, as shown, 
Through the same hole the bar may be inserted. This stir- 
Ting device is the simplest in construction and operation of 
any yet contrived, while working as its does with reference 
to the concavity of the barrel it is perfectly effective. 

The pump is double acting and very powerful, giving 
strong pressure to disperse the liquid far and finely, for with 
the eddy chamber nozzle used, the greater the pressure the 
finer is the liquid atomized. A block or other catch may be 
fixed on the side of the barrel to fit against the skid and pre- 
vent the barrel from rocking thereiu, as might otherwise 
bappen when it is nearly empty if much power is applied. 
About one pailful of poisoned water was sprayed upon each 
tree. When only two or three trees were to be treated, an 
aquapult or other bucket pump was used to force the poison 
from a bucket carried by hand. The Paris green mixture 
needs to be almost constantly stirred, as this poison precipi- 
tates quickly; but with London purple the agitation is only 
occasionally oecessary. 

Connected with either pump is a long, flexible pipe, with 
its distal part stiff, and serving as a long handle whereby to 
hold its terminal nozzle beneath the branches or very high 
up at a comfortable distance from the person managing it. 
poe of one form of this extension pipe are shown in Figs. 

and 2. 

To the pump spout is attached the long, 2 ply, flexile 
hose, hh, of ly inch caliber. Its considerable length, 12 
feet or more, allows the nozzle te be carried about the tree 
without moving the pump. Beyond its flexile part the 
hose, h, passes through a bamboo pole, d, from which the 
septa have been burned out by a bot iron rod. At the distal 
end of the pole the bose terminates in a nozzle, n or m. 
When the nozzle is in its natural position, m, the spray, 2, is 
thrown straight ahead, and this suits well for spraying very 
high branches, but for spraying the under surfaces of the 
lower parts of the tree it is necessary that the nozzle dis- 
charge laterally from the pipe, and this is accomplished with 
a nozzle having a direct discharge by bending it to one side. 
The nozzle, n, snd spray, 8, are directed laterally, and the 
nozzle, n, is maintained in this position by a metallic hook 


the very fine mist desired, and lacking the side discharge, 
etc., was afterward learned of as being used in California. 
(See Agricultural Department Report, 1881-82, p. 208.) 

By the apparatus used, when everything is prepared, a tree 
can be sprayed quickly, and a large giove is treated ina 
short time. It is cou adapted for forestry use in general, 


Xs. 2. 
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and likewise available for poisoning on fruit trees, when not 
in fruit, while the shorter style of extension pipe is conven- 
ient for underspraying all kinds of low plants.—C. V. Riley, 


Report of the Entomologist. 


THE VISUAL AREA IN THE BRAIN. 


REcEnNT research in cerebral physiology has been directed 
toward the subject of the localization of sensory areas on the 
cortex of the brain, and has been productive of many very 
interesting discoveries. The investigations of Wernicke and 
Stilling in the anatomy of the brain, and the observations of 
numerous pathologists in cases of hemianopsia, have con- 
firmed in such a striking manner the conclusions of the phy- 
siologist Munk regarding the cortical area governing vision, 
that a summary of the facts, made by Dr. M. Allen Starr, 
in the January number of The Amerwan Journal of the Medi- 
cal Sciences, deserves attention. A knowledge of these facts 
is necessary both for the exact examination of cases and for 
an accurate report of autopsies, as it seems probable that 


or eye, 0, having a crooked stem inserted at the side of the 
hose in the end of the »ole.. Where the side spray is per- | 
manently desired, the metallic stem is inserted inside we 


many errors in the past have been due to the imperfect in- 
vestigations of symptoms and of lesions. 
From an analysis of thirty-two recorded cases with autop- 


hose and connected with the base of the nozzle, or the tub- | sies, Dr, Starr reaches the following conclusions regarding 


ular stem of the nozzle is given the desired crook. For 
smail trees the simpler extension pipe shown in Fig. 2 is 
satisfactory. The metallic tube, ¢, several feet in length, is | 


the pathology of hemianopsia: 
Later homonymous hemianopsia may be produced not 
only by a lesion of one optic tract, but also by a lesion 


used as the stiff part, ¢, connected with the hose A. One | situated either in the pulvinar of one optic thalamus, in the 
longer metallic pipe. having telescopic sections made tight | posterior part of one internal capsule or its radiation back- 


ved, and is a very desirable extension pipe. Where only | the occipital lobe, or in the cortex of one occipital lobe. 


pled un segments of rubber tubing, has also been em-| ward toward the occipital lobe, in the medullary portion of 
lo 


w end sp*aying is to be done, as upon smull trees, etc., the | Extensive or multiple lesions involving two or more of these 
eddy chamber nozzle is set upon such a pipe, or upon its! portions of the brain produce the same symptom. Hence, 
own stem, soas to discharge at right angles therefrom; but | a lesion in the course of the optic fibers of one side, at any 
a diagonal position of the chamber, n, on its stem, ¢, throws | point between the optic chiasm and their termination in the 
the spray, 8, at an intermediate angle bet ween the right angle | cortex of the occipital region, produces partial blindness of 


and @ direct line, by which, without any readjustment, the 
spray, 8, can be directed high or lower, beneath the foliage 
orabove. For general use, this kind of nozzle is the best. 
With ordinary force pump pressure the discharge hole of 
the vozzle is about one-sixteenth of an inch in diameter for 
misty sprays with particles invisibly small. Rather than 
use the larger, coarser sprays, which were usually employed 
in these tests, it is better to use the finest spray. The spray 
falling upon the extension pipe soon accumulates enough to 
flow down the pole and wet the hands. To prevent this a 
wrapping washer of leatber or other flange may surround 
the pole proximally from the spray, and the drip will drop 
off from its margin. Such an arrangement is indicated at J 
in Plate VI., Fig. 1. 

While one person operates the pump, another standing in 
the vebicle cr upon the ground directs the spray by the stiff 


part of the pipe. Thus spray 


both eyes. It is, therefore, justifiable to conclude that the 
occipital lobe of each side is in anatomical and functional 
relation with both eyes; in such a manner that the like- 
named sides of both reting are connected with the like- 
named hemisphere, ¢. g., the right sides of both reting with 
the right hemisphere, and vice versa. When a lesion of one 
hemisphere involves the optic fibers, at any poipt, partial 
blindness of both eyes, and not blindness of the opposite 
eye, is produced. 

Any form of brain lesion, abscess, embolic softening, 
hemorrhage, tumors, chronic meningitis, if located in the 
course of the optic fibers or on the surface of one occipital 
lobe, may produce hemianopsia. The symptom is not due, 
therefore, to the shock of an apoplexy or embolism, nor 
to an increase of intracranial pressure; as cases occur 
in which neither of these conditions is present. It must, 


circumscribed lesion of ove bemisphere, and not a general 
symptom (such as headache or coma) of brain disease. 

A study of the cases cited leads to the inevitable conclusion 
that the visual urea lies in the occipital region, that the 
symptoms other than visual cannot be referred to any lesion 
except to that of the occipital lobe, and that the right 
occipital lobe receives impressions from the right half 
of both eyes, and the left occipital lobe from the left half of 
both eyes. 

With these facts in view the question arises, Are there 
any means of locating the lesion present in a case of hemi- 
anopsia? Reference is here made to lateral homonymous 
hemianopsia. All other forms are due to a lesion of the optic 
chiasm or optic nerve. A review of the cases and a com- 
parison of symptoms with lesions will demonstrate that 
this is impossible. The lesion producing the hemianopsia 
may lie at any point in the course of the optic fibers 
from the chiasm to the occipital cortex, and in all cases 
the character of the hemianopsia may be the same. It 
is only from a study of the accompanying symptoms, 
therefore, that the lesion can be located. But each of the 
other symptoms may be due to lesions situated at various 
points. If it can be proved from a study of the other 
symptoms that the lesion must be in one definite posi- 
tion, and at the same time a lesion in that position would 
= the visual tract, a probable diagnusis may be 
reached, 
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